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1.0 INTRODUCTION

1.1 HASP Applicability

This site-specific Health and Safety Plan (HASP) has been developed by ENSR Corporation (ENSR).
it establishes the health and safety procedures to minimize any potential risk to ENSR and
subcontractors hired by ENSR invoived with the implementation of the Interim Measures at the
Hartford Area Hydrocarbon Plume Site (the Site) located in Hartford, liinois. These tasks are being
performed as part of an overall interim measures designed to mitigate potentially unsafe conditions in

buildings and residences due 1o the presence of petroleum hydrocarbons in soil and groundwater
underlying the Village of Hartford, liinois.

ENSR is performing this work on behalf of the Hartford Working Group (under contract to Atlantic
Richfield Company). Representatives of Atlantic Richfield Company, Premcor Refining Group, and
Shell Oil Product US have organized to form the Hartford Working Group (HWG). Implementation of
the proposed interim measures is a voluntary effort by the HWG in cooperation with the U.S.

Environmental Protection Agency (U.S. EPA) and the lllinois Environmental Protection Agency (IEPA),
and illinois Department of Public Health (IDPH).

The provisions of this plan apply to all ENSR personnel and ENSR subcontractor personnel who may

potentially be exposed to safety and/or health hazards related to activities described in Section 3.0 ¢
this document. Current subcontractors to ENSR include:

L]

GRP Mechanical (foundation sealing and ventilation system installation)
+ MRK Environmental Exploration (Drilling services)

This HASP only pertains to the tasks listed in Section 3.0. A task specific HASP or addenda to thi
HASP will be developed at a later date for any other subsequent investigative/remedial activities.

This HASP has been written to comply with the requirements of the Occupational Safety and Healt
Administration (OSHA) Hazardous Waste Operations and Emergency Response Standard (29 CF!
1910.120). All activities covered by this HASP must be conducted in complete compliance with th
HASP and with all applicable federal, state, and local health and safety regulations. Additionally, ¢
ENSR personnel and contractors to ENSR are expected to abide by BP's Getting HSE Right Progra:
and 1o follow BP's Eight Golden Rules of Safety (see Attachment A). Personnel covered by this HAS
who cannot or will not comply will be excluded from site activities.

This plan will be distributed to each employee involved with the implementation of the inter
measures, as defined in Section 3.0 of this HASP. A copy of this HASP will also be provided to
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contractors hired by ENSR to perform work on this program. Each employee must sign a copy of the
attached health and safety plan sign-off sheet (see Attachment B).

1.2  Organization/Responsibilities

The implementation of heaith and safety for this program will be the shared responsibility of the ENSR
Project Manager (PM), the ENSR Regional Health and Safety Manager (RHSM), the ENSR Project Site
Safety Officer (SS0), other ENSR staff and contractors hired by ENSR. All parties are expected to work

in concert with each other to achieve the project goals of no accidents, no harm to people and no
damage to the environment.

1.2.1 ENSR Project Manager
The ENSR PM (Raiph Feeney) is the individual who has the primary responsibility for ensuring the

overall health and safety of this project. The PM therefore has the primary responsibility for ensuring

the implementation of the requirements of this HASP. Some of the PM's specific responsibilities
include:

Providing the RHSM with updated information regarding environmental conditions at the projec
location and the project scope of work;

Providing adequate authority and resources to the on-site SSO to allow for the successit
implementation of all necessary safety procedures;

+ Supporting the decisions made by the SSO and RHSM;
Maintaining regular communications with the SSO and, if necessary, the RHSM:

Coordinating resident access issues and resident concerns/complaints with the public relatior

firm, PM & Associates, hired by the Hartford Working Group to assist them with t-
implementation of this program;

Ensuring that the selected contractor(s) has completed and passed ENSR's Contractor Safe
Evaluation Process;

Providing all ENSR subcontractors working at this project location with a copy of BP's Gettiy
HSE Right Program and BP's Eight Golden Rules of Safety: and,

Coordinating the activities of all subcontractors and ensuring that they are aware of the pertine
health and safety requirements for this project.

HASP -impiementation of interim Measures July 2004
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1.2.2  ENSR Regional Health and Safety Manager (RHSM)

The ENSR RHSM (Kathieen Harvey) is the individual responsible for the preparation, i.nterpreta’eion1
and modification of this HASP. Modifications to this HASP which may result in less stringent

precautions cannot be undertaken by the PM or the SSO without the approval of the RHSM. Specific
duties of the RHSM include:

s  Writing, approving and amending the HASP for this project;
e Advising the PM and SSO on matters relating to health and safety on this project;

Recommending appropriate personal protective equipment (PPE) and air monitoring
instrumentation to protect personnet from potential site hazards;

s Conducting accident investigations; and,

» Maintaining regular contact with the PM and SSO to evaluate project conditions and new
information which might require modifications to the HASP.

1.2.3  ENSR Site Safety Officer (SSO)

The ENSR SS0O, appointed by the PM, will be on-site during all the activities covered by this HASP
Due to the many tasks associated with this overall program, a different SSO may be assigned to eact
major phase of work or distinct set of tasks. As an example, one SSO may be appointed to the drilling

operations, one for the faboratory work and air monitoring events and one for the foundation sealin
and ventilation system installation.

The 880 is responsible for enforcing the requirements of this HASP (as they apply to the scope ¢
work for which each SSO is responsible) once on-site work begins. The $SSO has the authority, an
the responsibility, to immediately correct all situations where noncompliance with this HASP is note

and to immediately stop work in cases where an immediate danger is perceived. Some of the SSO
specific responsibilities include:

* Assuring that all personnel to whom this HASP applies have attended a pre-entry briefing prior

entering an exciusion zone;

e Assuring all personnel participate in the daily safety meetings;

Maintaining a high level of health and safety consciousness among employees at the work site

¢ - Procuring and distributing the PPE needed for this project for ENSR employees;

HASP -implementation of interim Measures
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Procuring the air monitoring instrumentation required and performing the required air monitoring;

Procuring the necessary material safety data sheets (MSDSs) for any hazardous substances
that ENSR may use during the implementation of the interim measures program;

Veritying that all PPE and health and safety equipment used by ENSR is in good working order;

Verifying that the subcontractors have the required PPE and safety equipment for the tasks they
are performing;

Setling up and maintaining the decontamination zone and assuring proper cleanup of all site
personnel;

Notifying the PM of all noncompliance situations and stopping work in the event that an
immediate danger situation is perceived;

Monitoring and controlling the safety performance of all personne! within the establishec
restricted areas to ensure that required safety and health procedures are being followed;

Conducting accident/incident investigations and preparing accidentincident investigation reports

Conducting the pre-entry briefing and daily safety meetings as required by Section 10.0 of the
HASP; and,

initiating emergency response procedures in accordance with Section 11.0 of this HASP.

1.2.4 ENSR Fieid Personnel and Covered Contractor Personnel
All ENSR field personnel and contractor personnel covered by this HASP are responsible for followir

the health and safety procedures specified in this HASP and for performing their work in a safe ar
responsible manner. Some of the specific responsibilities of the field personnel are as follows:

» Reading the HASP in its entirety prior to the stant of on-site work;

Submitting a completed HASP Acceptance Form and documentation of medical surveillan:
and training, as applicable, to the ENSR PM prior to the start of work;

Attending the required pre-entry briefing prior to beginning on-site work and subsequent da
safety meetings;
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Bringing forth any questions or concerns regarding the content of the HASP to the PM or theq
S0 prior fo the start of work;

Reporting all accidents, injuries and ilinesses, regardless of their severity, to the ENSR SSO;
and,

¢ Complying with the requirements of this HASP and the requests of the SSO.

1.2.5 Subcontractors to ENSR

in addition to other requirements referenced in this HASP, all contractors covered by this HASP are
required 1o:

« Comply with the requirements of this HASP and the directions of the $S0;
Ensure, via daily inspections, that their equipment is in good warking order;
Immediately report to ENSR, any accidents, injuries, or near misses;

» Operate their equipment in a safe manner;

* Provide ENSR with copies of MSDSs for all hazardous materiais brought on-site;
Provide all the required PPE and respiratory equipment for their employees;

Review BP's Getting HSE Right Program and BP's Eight Golden Rules of Safety prior i«
arriving on site and agree to implement the requirements of these programs; and,

Appoint an on-site safety coordinator to interface with the ENSR SSO.

1.3  Management of Change/Modification of the HASP

1.3.1  Management of Change

The procedures in this HASP are based on the proposed scope of work and existing informatio
regarding the types and extent of contamination that may be encountered during the implementatic
of the proposed interim measures. Every effort has been made to address the chemical hazards th
may be encountered during the impiementation of the tasks associated with the proposed prograr
Similarly, this document also discusses the physical hazards associated with the proposed scope

work. However, unanticipated site-specific conditions or situations may occur during the implementatic
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of this project. Also, ENSR and/or the chosen contractor(s) may elect to perform certain tasks in a
manner that is different from what was originally intended due to a change in field conditions. As such,

this HASP must be considered a working document that is subject to change to meet the needs of this
dynamic project.

Therefore, ENSR and/or the selected contractor(s) will review the proposed operations prior to beginning
each major phase of work to ensure that all chemical and physical hazards have been properly
addressed. It is further suggested that GRP Mechanical representatives and ENSR's Field Construction
Manager perform this review prior to working in each new residence as the mitigation measures being
implemented in each home will differ slightly from previous homes. The use of new techniques will be
reviewed. If new hazards are associated with the proposed changes and/or new work techniques, they
will be documented on the Job Hazard Analysis (JHA) form. An effective control measure must also be

identified for each new hazard. New work and/or new techniques can not begin until the identified
control measures are in placs.

JHAs will be reviewed by the SSO prior to being implemented. Once approved, the JHAs will be
reviewed with all field staff during the daily safety meeting. A blank JHA is presented as Attachment C.

1.3.2 HASP Modifications

Should significant information become available regarding potential on-site hazards, it may be
necessary to modify this HASP. All proposed modifications to this HASP must be reviewed and
approved by the ENSR RHSM before such modifications are implemented. Any significani
modifications must be incorporated into the written document as addenda and the HASP must be
reissued. The ENSR PM will ensure that all personne! covered by this HASP receive copies of al
issued addenda. Sign-off forms will accompany each addendum and must be signed by all personne
covered by the addendum. Sign-off forms will be submitied to the ENSR PM. The HASP addend:

should be distributed during the daily safety meeting so that they can be reviewed and discussed
Attendance forms will be collected during the meeting.

HASP -Implementation of Interim Measures July 2004
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2.0 SITE DESCRIPTION AND HISTORY : ‘

2.1 History of Petroleum Refining Operations

The Village of Hartford, lllinois is located along the Mississippi River in southwestern iilinois near St.
Louis, Missouri {Figure 2-1). Since the early 1900's, the area surrounding Martford has been used for

petroleum refining operations and the transportation of crude oil and refined petroleum products.
These operations have occurred in various locations surrounding Hartford.

2.2 Previous Investigation Results

Various parties have conducted a number of previous investigations to understand the nature and

extent of petroleum hydrocarbons in the soil and groundwater underlying Hartford. The results of
these investigations have been summarized in various previous reporis.

The general conclusions that have been made relative o the occurrence of petroleum vapor
complaints by residents include the following:

Complaints of petroleum odors generally occur when groundwater elevations begin to rise.
Most complaints have occurred in the spring and early summer months when rainfall is
generally highest and groundwater elevations tend to rise.

Some complaints appear to be associated with heavy rainfall events.

Previous investigations have shown that the Village of Hartford is underiain by approximately 15 to 3C
feet of silty-clay soil having relatively low permeability and low infiltration capacity. The silty-clay
overlies sand and gravel deposits having relatively high permeability. Free-phase petroleum produc
is present on the water table at a depth of 30 to 35 feet below ground surface.

Other groundwater zones may be encountered in the shallow silty-clay and within siity-clay layern:
above the main water table in the sand and gravel. Buried within the silty-clay are petroleum pipeline:
as well as other buried utilities including, but not limited to, natural gas pipelines and service lines

sanitary and storm sewer lines; water mains and services lines; and lateral piping for a vapor contrc
system installed in the early 1990s.

It appears that petroleum vapors migrate upward from the sand and gravel deposits throug
secondary porosity features (i.e,, fractures and cracks) in the shaliow silty-clay soils. Vapor migratio
and intrusion into homes appears to be enhanced as the water table rises in response to rising wate
levels in the nearby Mississippi River and recharge through rainfall. Saturation of the shallow silt
clay soils at the ground surface during and following rainfall events and freezing of the ground surfac
during the winter appears to form a cap that prevents vapors from escaping through areas of ope
ground surface. This capping effect may force vapors towards basements and building foundation

HASP -implementation of interim Measures July 2004
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which are easier pathways for the vapors to migrate through (i.e., the path of least resistance to vapor
fiow).

23  Odor Complaints and Fire Occurrences

Complaints regarding petroleum vapors have been documented in Hartford since the 1960's.
The majority of these complaints have occurred in the northern half of Hartford, in the area
roughly defined by Hawthorne Avenue to the south, Route 3 to the west, Rand Avenue o the
north, and Olive Street to the east. In some cases, fires have been reported.

24  Vapor Controi System

Clark Oil installed a vapor control system in Hartford in 1992. This system is still in operation
today. An evaluation of this system was conducted by Clayton Group Services (Clayton) in the
summer of 2003 and the results can be found in their August 14, 2003 report (Clayton, 2003).
The vapor control system has removed petroleum vapors from the subsurface since it was
installed. Clayton currently conducts system maintenance activities.

2.5  Indoor Air Monitoring Results

The Hartford Working Group understands that the IEPA, U.S. EPA, and/or IDPH have conducted
indoor air monitoring at residences in Hartford to assess potential vapor intrusion issues. A data
set representing indoor air sampling results from 18 residences was provided to the Hartford
Working Group. These samples were collected and analyzed by the IDPH during the summer of

2003. However, specific addresses where these samples were collected could not be provided ir
accordance with State regulations.

Initial review of the IDPH’s indoor air monitoring data indicates that, with the exception of twc

samples, benzene concentrations at the residences were below the ATSDR benzene guidance o
32 pg/m® used by the IDPH for comparison.

The IDPH's indoor air monitoring data also indicates the presence of other compounds, i
particular propane, ethane, and butane. The source of these compounds is apparently unknowr
However, they may be related to natural gas leaks or other potential sources in the homes. N
information was provided with the data regarding sampling procedures and methods, or th

potential presence of other indoor sources of vapors that may have affected these analytic
results.

HASP -implementation of interim Measures July 2004
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3.0 SCOPE OF WORK

3.1 Overall interim Measure Objectives

The interim Measure objective is to prevent the intrusion of petroleum vapors into buildings and
residences in order to mitigate potential hazardous conditions and complaints of petroleum odors.
To meet this objective, the Hartford Working Group is proposing to assess individual buildings
and residences in Hartford for the presence of petroleum vapor intrusion. For those buildings and
residences where it is deemed necessary o mitigate petroleum vapor intrusion, the Hartford
Working Group will offer and implement the sealing of building foundations and installation of

ventilation fans in buildings within a specified area of the Site (i.e. north of, and including,
Hawthorne Street).

3.141 Foundation Sealing and Ventilation System Installation

The major tasks associated with the foundation sealing and ventilation system instaliatior
program being implemented in the mitigation measures offer area includes:

+ Performing building walk-throughs including the collection of indoor air quality dat:
and preparing a construction take-off for each building;

Implementing and overseeing the foundation sealing and fan installation activities

and,

Monitoring the effectiveness of the mitigation measures by collecting indoor air qualit
data.

3.2  Building Walk-Throughs

Letters offering to complete the sealing and ventilation system instaliation work have been sent 1
building owners in the mitigation measures offer area. Acceptance of the offer will initiate a wail
through of the building. Three representatives of the HWG will conduct the walk-throughs. Tr
team consists of two ENSR employees, including a Needs Assessor and a Field Constructic
Manager, and a contractor representative that would be conducting the sealing and ventilatic
system installation. Representatives of the U.S. EPA and/or IEPA will also be present.

The Needs Assessor will conduct a needs assessment interview with the building resident/own
and document the building construction. The Assessor will monitor the indoor air quality of ti
building using direct-reading air monitoring instrumentation and collecting indoor air samp}

using SUMMA® canisters for laboratory analyses. The Assessor will prepare the final Nee
Assessment forms and building construction diagrams.
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The Field Construction Manager will perform a detailed inspection of the building foundation and
identify openings where vapors could potentially enter the building. If necessary, the contractor
will be instructed to immediately seal vapor entry points. The Manager will review the final
building construction diagrams and work with project field engineers to finalize the construction
take-off. The Field Construction Manager who conducted the initial walk-through will be present
during the implementation of the mitigation measures to oversee the activities of the contractor.

3.2.1 Foundation Sealing

Foundation sealing procedures may include sealing cracks in concrete floors with concrete and
finishing with an epoxy sealant, with polyurethane caulk or with epoxy. The sealant used will
depend on the size of the cracks. Concrete may be placed in basements that have earthen,
unfinished floors. It may be necessary to remove soil to prepare the area for the pouring of
concrete. Small amounts of soil will be removed by hand-shoveling into pails and disposing of the

material in a larger drum located outside of the home. A vacuum truck may be required if a larger
amount of soil needs to be removed.

Concrete block walls will also be inspected for cracks and filled with epoxy and/or a water-based
latex vapor/waterproof sealant. Mortar joints covering field stone and brick walls will be inspected.
Walls requiring repair to seal large cracks and joints in the mortar will be sealed with epoxy

and/or re-tuck pointed. A polyethylene vapor barrier may aiso be instalied over the stone, brick or
wood wall.

Basements will be inspected for the presence of floor drains, conduits and open pipes. Flool

drains will be plugged and electrical conduits and open pipes penetrating the walls and/or floors
of the basement will be sealed with polyethylene caulk.

3.22 Ventilation Systems

3.2.21 Ventilation Fans

Ventilation fans consisting of direct-drive exhaust fans with movable-blade louvers will b
mounted in residences with basement windows. Each ventilation fan will be installed by securin
it to a wooden frame that is constructed to fit within the window opening. In basements with n
windows or exterior openings, a direct-drive floor -or-wall mounted blower may be used. Th
blower will consist of a high volume fume exhauster having an enclosed impeller wheel. Eac
blower unit will be installed by securing the blower base to the fioor or basement wall to preve

movement during operation and connecting an air duct from the blower discharge through
basement wall.

The operation of ventilation systems may have an effect on the air temperatures and humidi
within the basement areas. Water pipes will be fitted with elastomer foam rubber pipe insulatic
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to prevent condensation from forming in the warmer months and to prevent pipes from freezing
during colder months.

Each basement equipped with a ventilation fan or blower will also have a fresh air intake instalied.
The fresh air intake will consist of an opening that allows outside ambient air to enter the
basement during fan or blower operation. At locations where windows or exterior openings are
present, a movable-blade wall louver will be installed within the opening. The fresh air intakes will
be placed in a separate window and as far from the fan as possible. At locations where windows

or exterior openings are not present, a basement wall penetration will be made to install an air
inlet duct.

3.2.22  Sub-Slab Ventilation Systems

A sub-slab ventilation system will be installed at residences where it is deemed necessary and/or
where a vent fan is not adequately working. The system will consist of PVC piping which
penetrates the floor of the basement into a gravel void below the slab. The piping wili then run

through an opening in the basement wall to a moisture separator with heat tape and a
regenerative blower.

3.23  Effectiveness Monitoring

Indoor air samples will be collected using SUMMA® canisters during the walk-through and
analyzed by ENSR in a fixed, on-site laboratory. Upon completion of mitigation measures, indoor
air samples will be collected again to determine the effectiveness of the measures. In addition,
upon completion of ventilation fan installation, tests will be conducted to insure that the fans are
not drawing gases from the water heater and/or furnace. Specifically, a carbon monoxide (CO)
meter will be used to determine this while the ventilation fan is on and off. A direct comparison of

CO readings will determine whether a negative pressure is affecting the migration of vapors anc
CO into the basement during ventilator operation.

3.3  Contingency Plan Response

The HWG developed a Contingency Plan to summarize how the HWG will support the Hartfon
Fire Department's efforts to address petroleum vapor complaints made by the residents ¢

Hartford. As part of this plan, it may be necessary for ENSR to conduct a needs assessment ¢
the home and/or collect indoor air samples from the home.

3.4  Vapor Migration Pathway Assessment

A Vapor Migration Pathway Assessment will be conducted to evaluate and identify migratic
routes into residences and buildings in Hartford. The overall objective of the assessment is
evaluate vapor migration through native soils and fill material, and through utility corridors/iine

HASP -Implementation of interim Measures July 2004
Hartford Area Hydrocarbon Plume Site
Hartford, lilinois

15



ENSR

An element of the assessment will involve soil gas sampling within native soils and within utility
trenches as well as "companion® indoor air sampling.

3.4.1 Soil Vapor Sampling Port installation/ Soil Gas Sampling

The soil located adjacent to the homes and buildings will be assessed. Soil gas samples will be
collected to assist in determining if the native fill and/or backfill (if present) surrounding the
foundation of the home/building provides a pathway for vapor intrusion. Two to four sampling
ports will be instalied outside each building being assessed. An auger (manual or electric)
Geoprobe™ with an auger adapter or similar device will be used to advance a borehole to install

the ports. In addition, two to four soil gas sampling ports will be installed within the utility corridors
identified at each location. A hand auger will be used to advance these boreholes.

Soit borings will also be advanced to evaluate geologic features, such as the possible presence of
fractures and sand lenses and to install nested soil gas sampling ports. Soil samples will be

continuously collected at two-foot intervals from each boring for field screening using a PID and
FID.

Soil gas samples will be collected from the soil gas sampling ports twice over a 24-hour period, in

conjunction with indoor air monitoring (see below). Samples will collected utilizing Tedlar bags or
SUMMA® canisters.

3.4.2 Indoor Air Sampling

Ambient indoor air samples will be collected in conjunction with soil gas samples from each
building. These samples will be collected using SUMMA® canisters over a 24-hour time period.

3.5  Sanitary Sewer Monitoring & Venting

ENSR will perform routine monitoring of selected sanitary sewer systems located beneath the
streets of the Village of Hartford for the presence of explosive atmospheres. The sampling i
done via manholes associated with the sewer systems. Sewers will be vented via these manholet
shouid atmospheres within the systems exceed 10% of the lower explosive limit (LEL). /

pneumatic fan will be used to exhaust the vapors out of the space. ENSR will be monitoring the
air exhausted from the manholes during the response measure.
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4.0 CHEMICAL HAZARDS ‘

The field team should expect that soils, soil vapors, and groundwater beneath the residential
basement floors and exterior subsurface soils are potentially impacted with petroleum
hydrocarbons. Similarly, petroleum vapors may have intruded into the basement areas of the

homes where needs assessments and/or contingency plan responses are conducted and
mitigation systems are being installed.

4.1 indoor Air Sampling Conducted by Hiinois Department of Public Health

On June 5, 2003, the liinois Depariment of Public Health (IDPH) collected indoor air samples
from 18 homes in Hartford (IDPH, Unpublished Data, 2003). Petroleum constituents were
detected in the air samples collected. The compounds detected in the highest concentrations
inciuded straight and branched chained aliphatic hydrocarbons (i.e. alkanes, alkenes and
alkynes) such as ethane, propane, isobutane, butane, isopentane, pentane and hexane. Aromatic
hydrocarbons, including benzene, toluene, ethylbenzene and xylenes as well as

trimethylbenzenes, were also detected in the indoor air sampies. The concentrations of petroleum
hydrocarbons were reported as ug/m3 or parts per billion (ppb).

4.2  Gasoline and Gasoline-Related Constituents

4.2.1 Gasoline

Gasoline is a clear, volatile liquid with a characteristic odor. 1t is a complex mixture of aliphatic anc
aromatic hydrocarbons ranging from C3 to C11 compounds. Typical modern gasoline compositior
is 80% alkanes, 14% aromatics and 6% alkenes. The mean benzene content is found to be
approximately 1%. Gasoline acts as an anesthetic. Acute symptoms of overexposure includ
irritation of the mucous membranes of the upper respiratory tract, nose and mouth, drowsiness
headache, fatigue and drunken-like behaviors. OSHA has not developed a permissible exposur
limit (PEL) for gasoline. The American Conference of Governmental Industrial Hygienists (ACGIF
has recommended a threshold limit value (TLV) of 300 ppm as an 8-hour time weighted averag
(TWA). However, NIOSH has recommended that exposures to gasoline be kept fo the lowes
feasible concentration due to the fact that gasoline is a potential occupational carcinogen.

42.2  Aliphatic Hydrocarbons

Many of the straight chain aliphatic hydrocarbons are classified as simple asphyxiants that ai
capable of displacing available oxygen. OSHA has established permissible exposure limi
(PELs) for some of these chemicals; however, these PELs are much higher than thos

established for the more toxic aromatic hydrocarbons. Of greater concern is the extren
fiammability of the aliphatic hydrocarbon compounds.
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4.2.3 Benzene, Toluene, Ethylbenzene and Xylene

Exposure to benzene, toluene, ethylbenzene and xylenes (BTEX) vapors above their respective
OSHA PELs may produce irritation of the mucous membranes of the upper respiratory tract, nose
and mouth. Overexposure may aiso result in the depression of the central nervous system.
Symptoms of such exposure include drowsiness, headache, fatigue and drunken-like behaviors.
Prolonged overexposure {6 benzene vapors has detrimental effects on the blood-forming system
ranging from anemia to leukemia. The PEL for benzene is 1 ppm as an 8 hour TWA. The ACGIH
recommends a TLV of 0.5 ppm. The OSHA PEL for ethylbenzene is 100 ppm. The PEL for
toluene is 200 ppm. However, the ACGIH recommends a TLV of 50 ppm for toluene. Xylene is a
flammable, coloress liquid with an OSHA PEL of 100 ppm as an 8-hour TWA. inhalation of

xylene vapors above the PEL may result in motor activity changes, irritability and drunken-like
behaviors. Xylene vapors are also irritating to the eye.

Hazardous Properties of Potential Chemical Contaminants

Gasoline NE 300 >400 3 0.8 Neg. <-40 1.4 7.6
Benzene 1 05 75 2.8 0.88 0.07 12 1.2 7.8
Toluene 200 50 21 3.1 0.87 0.07 40 14 71
Ethylbenzene 100 100 7 37 0.87 0.0t 55 08 8.7
Xylene 100 100 7 37 0.88 0.02 90 0.9 6.7
Ethane NE NE 3.1 atm 1.04 =275 3.0 125
Butane NE 800 760 2.04 -140 1.6 84
Isobutane NE NE 3.1 atm 2.01 -182 1.6 8.4
Pentane NE 600 420 248 57 1.5 7.8
Isopentane NE NE 595 2.48 -51 1.4 7.8
n-Hexane 500 50 120 297 -7 1.1 7.5
Methane SA SA NA NA 0.967 1.49 -306 5 15
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4.3 Other Potential Chemical Hazards

431 Asbestos Containing Materials

Due to the age of the homes, it is possible that piping, boilers or other thermal system eguipment
may be wrapped in insulation, which may contain asbestos. Asbestos is a naturally occurring
mineral fiber (magnesium silicate). Airborne asbestos fibers can be dangerous, even in
concentrations, which may not be visible. A scarring of the lungs called asbestosis is caused by
heavy exposure to asbestos. Cancer of the lung may also be caused by asbestos exposure. A
rare cancer of the lining of the chest cavity calied mesothelioma can occur even from low-level
exposures. Although the primary rout of exposure 1o asbestos is by inhalation, it can also be

inadvertently ingested as a result of poor hygiene practices. The OSHA PEL for asbestos is 0.1
fibers per cubic centimeter of air (t/cc) as an 8-hour TWA.

43.2 Mold

Mold may have accumulated on the walls of some of the homes. The presence of the mold may
prevent ENSR {rom performing a complete inspection of the foundation. To complete the
inspection, mold may have to be removed from limited areas of the home. Mold removal will be
accomplished by applying a dilute bleach solution with an airless sprayer to the impacted area,

wiping the mold off the surface, painting the cleaned area with Kilz® and sealing identified
cracks.

4.3.3 Exhaust Gases during Interior Work

Much of the proposed work is taking place inside residential homes or other public/private
buildings. To awvoid the build-up of exhaust gases inside these locations, hand augers anc
electrically-powered drilling equipment will be used to advance any boreholes through the

basement floors. The use of diesel or gasoline powered equipment within the basements is to be
avoided.

4.3.4 Other Chemicals Used by ENSR or Contractors

ENSR and/or their selected contractors will be using a variety of materials that may contai
hazardous substances to facilitate the sealing of foundation cracks or implement other require
mitigation measures. Additionally, ENSR will be storing decontamination solutions an

compressed gases within the established office storage areas and/or the fixed laboratory. Thes
materials include, but may not be limited to, the following:

¢ PVC primer and cement to connect piping
+ Gasoline to fuel generators
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» Epoxy sealants and poiyurethane caulking to seal cracks
« Dilute bleach solutions used to remove mold from surfaces
e Decontamination solutions during drilling activities

Calibration gases for operating the on site laboratory as well as field air monitoring
instrumentation

A material safety data sheet (MSDS) must be availabie for each hazardous substance that ENSR
or subcontractor uses during this program. In addition,

all containers of hazardous materials must be labeled
in accordance with OSHA's Hazard Communication
Standard. Either the original manufacturers labet or
an NFPA 704M label specific for the material {as

shown at the right) is considered to be an acceptable
label.

Acetone

44  Chemical Exposure Potential and Control

4.41 Chemical Exposure Potential

The primary routes of potential exposure to the field team include direct dermal contact with
impacted soil or groundwater during intrusive activities including hand augering, soil boring anc
vent well, soil gas and monitoring probe installation. Dermal contact with equipment that ha:
come in contact with impacted soil is another potential route of exposure. The inhalation o
petroleum vapors may also occur during the proposed intrusive activities. This potential exposur

may be increased when performing work indoors while vapors are more likely to dissipate whe
working exterior to the homes.

Additionally, ENSR employees performing the needs assessment survey, indoor air samplin
and/or a contingency plan response may be exposed to vapors that are migrating into th
basement areas of the homes and/or other buildings. The likelihood of this type of exposur
occurring will increase if the assessments are performed during or after heavy rain events or :
the spring and summer when odor complaints have typically been reported.

4.3.2 Chemical Exposure Controis

The potential chemical hazards associated with implementing the proposed interim measures c
be controlled in several ways, including:

* As a precaution, ENSR will be conducting air monitoring for total petroleum hydrocarbo

and volatile organic compounds during the proposed activities listed in Section 3 of

HASP -implementation of Interim Measures
Hartford Area Hydrocarbon Plume Site
Hartford, lllinois

July 2004

20



ENSR

HASP. If exposures exceed the action levels as defined in Section 6.1, engineering
controls, as discussed in Section 7.2, will be implemented. 1

If engineering controls can not be implemented (i.e. basements have no windows) or are
unsuccessful in removing vapors from interior spaces, respiratory protection may be
necessary. It is not expected that the action ievel for donning respirators will be exceeded
when intrusive work is being performed exterior to the residences or other buildings.

However, if the action level is exceeded, respiratory protection will be donned as the use of
engineering controls in an outdoor environment is fimited.

To avoid direct dermal contact with impacted soils, protective clothing, as described in
Section 7.1, will be required.

When using dilute bleach solutions to remove mold, protective clothing and respiratory
protection, as described in Sections 7.1 and 7.2, will be donned.

Electrically-powered equipment is being used when advancing boreholes through basement

floors to avoid the hazards associated with the build-up of exhaust gases from internal
combustion engines.

Asbestos containing materials (ACM), if present in the basements, will not be disturbed. |
the proposed scope of work can not be implemented without damaging suspect ACM, wort

will be suspended until the proper precautions can be put in place to ensure employees
working in the basement will not be exposed to asbestos fibers.

Although highly unlikely, exposure to all of the contaminants of concern may occur vi
ingestion (hand-to-mouth transfer). The decontamination procedures described in Sectio:
9.0 address personal hygiene issues that will limit the potential for contaminant ingestion.
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5.0 PHYSICAL HAZARDS AND CONTROLS

5.1 Working in and Around Private Residences

Much of the proposed work will take place in and around occupied homes. These assessments
will be coordinated with the residents through the Hartford Working Groups public affairs firm, PM
& Associates. As the potential hazards associated with working inside a private residence are
unique, ENSR has created a separate summary of safety issues and control measures that will

be implemented by the needs assessment/walk-through teams. This summary is presented in the
tabie beiow.

UNIQUE ISSUES DURING WALK-THROUGHS

Issue

Greeted and immediately threatened either
physically or verbally by homeowner

Unsecured, large dogs or other animals, that Request that the animal be either removed
are not under the control of the owner from the immediate work area or ask that the
animal be secured until the visit is compieted.
Basements may not be equipped with
electrical outlets or may not have electrical
outiets that meet current codes. ENSR staff
will bring portable, battery-operated lighting to
each survey location.

Employees who experience adverse allergic
reactions should leave the home
ENSR empioyees will not work in homes
where unsanitary conditions prevail

Suggested Response
l.eave the premises

Inadequate Hlumination in Survey Areas

Animal and/or dust allergies

Unsanitary conditions (i.e. animal excrement,
foul odors not associated with petroleum,
presence of rodents)

Fiooded basements

Surveys will not be conducted in fiooded
areas of the home
Employees who experience adverse reactions
o mold should leave the home
If proposed scope of work can not be
implemented without impacting suspect ACM,
work will be suspended until adequate
controls can be impiemented.
ENSR staff will contact local emergency
responders using portable communications
equipment

Excessive mold due to flooding

Presence of asbestos-containing materials

Unexpected emergency arises
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5.2

Working in Active Roadways

ENSR will perform routine monitoring of selected sanitary sewer systems located beneath the
streets of the Village of Hartford for the presence of explosive atmospheres. The sampling is
done via manholes associated with the sewer systems. Sewers will be vented via these manhoies
should atmospheres within the systems exceed 10% of the lower explosive limit. A pneumatic fan

will be used to exhaust the vapors out of the space. ENSR will be monitoring the air exhausted
from the manholes during the response measure.

As ENSR and their contractor will be working in active roadways, it will be necessary to
implement the following traffic control measures:

Notity the Hartford Public Works Department of your work location, dates of work and the
anticipated work times. Suggest the possibility of a detour around the work area if the work
that needs to be performed is expected to be prolonged or wiil significantly impact traffic.

Wear an ANSI-approved Class |i orange safety vest. These vests will be equipped with
reflective tape.

Set up traffic cones or traffic barricades at least 50 feet in front of the work area. "Men at

Work" signs should also be placed in a conspicuous area to warn motorists of your
presence in the roadway. '

It the proposed monitoring diverts the fiow of traffic out of its normal pattern, ENSR wil
contact the Hartford police to determine if a police detail is required.

It is possible that ENSR may be performing work in other high traffic areas. This may occu

during the implementation of the vapor migration pathway assessments. if so, the precaution:
above will be impiemented in those work areas as well.
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5.3  Utility Hazards

5.3.1 Underground Utilities

iilinois law requires that, at least 48 hours prior to initiation of any subsurface work, a utility
clearance be performed at the site. The driller (MRK Environmental Exploration) will contact Julie
Inc. (815-741-5000) and the Village of Hartford water and sewer companies to request a mark-
out of underground utilities in the proposed sampling areas. ENSR will need to contact Julie Inc.

when they are performing hand augering work. Work will not begin until the required utility
clearances have been performed.

Public utility clearance organizations typically do not mark-out underground utility lines that are
located on private property. As such, the contractor must exercise due diligence and try to identify

the location of any private utilities on the properties being investigated. The contractor can fulfil
this requirement in several ways, including:

obtaining as-built drawings for the areas being investigated from the property owner;

visually reviewing each proposed drilling location with the property owner or
knowledgeable site representative;

performing a geophysical survey to locate utilities or hiring a private line locating firm tc
determine the location of utility lines that are present at the property;

= identifying a no-drill zone; or,

hand-digging in the proposed drilling locations if insufficient data is available to accuratsh
determine the location of the utility lines.

5.3.2  Vapor Migration Pathway Assessments within the Tolerance Zone

Due to the purpose of the vapor migration pathway assessments, it may be necessary to advanc
soil borings within utility corridors. In accordance with the Hlinois Underground Utilities Damag
Prevention Act (the Act), whenever ENSR is advancing soil borings within the "tolerance zone'
the borings MUST BE ADVANCED USING HAND DIGGING. The tolerance zone is defined in th
Act as 18 inches on either side of the center line of a marked utility.

5.3.3 Overhead Uiilities

Be particularly aware of overhead power lines in the work area. Any vehicle or mechanic
equipment capable of having parts of its structure elevated (drili rig, crane etc.) near energized
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overhead lines shall be operated so that a clearance of at least 10 feet is maintained. ! the‘

voitage is higher than 50kV, the clearance shall be increased 4 inches for every 10kV over that
voltage.

5.4 Drilling Hazards

5441 Concrete Coring

it will be necessary to core through existing basement floors to install soil gas monitoring points
and/or sub-slab ventilation system equipment. An increased eye hazard exists during the coring of
basement concrete. Employees must wear safety glasses with attached sideshields to protect them

from flying debris. Employees may also choose to wear a faceshield over their glasses if impact
from the debris is excessive.

5.4.2  Geoprobe™

Use of the Geoprobe™ System to install borehoies will require all personnel in the vicinity of the
operating unit to wear steel-toed boots, hardhats, hearing protection and safety eyewear. Personne! shall

not remain in the vicinity of operating equipment unless it is required for their work responsibilities.
Additionally, the following safety requirements must be adhered to:

A remote vehicle ignition is located on the control panel of the Geoprobe™ unit. This allows
the operator to start and stop the vehicle engine from the rear. This device must be tested

prior to job initiation and periodically thereafter. All employees should be aware of how to
access and operate the rear ignition.

The driller must never leave the controls while the probe is being driven.

Drillers, helpers and geologists must secure all loose clothing when in the vicinity of drilling
operations.

The Geoprobe™ vehicle shall not be moved any distance with the probe in the extende

position. Check for clearance at roof or the vehicle before folding the Geoprobe™ out of th
carrier vehicle.

» Be sure the parking brake is set before probing.
Never allow the derrick foot to be lifted more than 6" off of the ground surface.

Deactivate hydraulics when adding or removing probe rods, anvils or any tool in tr
hammer.
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Verify that all threaded paris are completely threaded together before probing.

5.4.3  Auger Drilling

i may be necessary to use an auger rig to advance boreholes. This will require all personne! in the
vicinity of the operating rig to wear steel-toed boots, hardhats, hearing protection and safety
eyewear. Personnel shall not remain in the vicinity of operating equipment unless it is required for
their work responsibilities. Additionally, the following safety requirements must be adhered to:

All drill rigs and other machinery with exposed moving parts must be equipped with an
operational emergency stop device. Drillers and geologists must be aware of the location of
this device. This device must be tested prior to job initiation and periodically thereafter. The

driller and helper shall not simultaneously handle augers unless there is a standby person to
activate the emergency stop.

The drilier must never leave the controls while the tools are rotating unless all personnel are
kept clear of rotating equipment.

A long-handled shovel or equivalent must be used to clear drill cuttings away from the hole
and from rotating tools. Hands and/or feet are not to be used for this purpose.

A remote sampling device must be used to sample driil cuttings if the tools are rotating or if
the tools are readily capable of rotating. Samplers must not reach into or near the rotating

equipment. If personnel must work near any tools that could rotate, the driller must shu
down the rig prior to initiating such work.

Driliers, helpers and geologists must secure alt loose clothing when in the vicinity of drilling
operations.

Only equipment approved by the manufacturer may be used in conjunction with sit

equipment and specifically to attach sections of drilling toois together. Pins that protrud
excessively from augers shall not be allowed

« No person shall climb the drill mast while ools are rotating.

No person shall climb the drill mast without the use of ANSI-approved fall protectic

{(approved belts, lanyards and a fall protection slide rail) or portable ladder which meets tt
requirements of OSHA standards.
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5.5 Noise

{

Use of drilling equipment, air compressors and other construction-related equipment and tools may

expose the field team to noise levels that exceed the OSHA PEL of 90 dBA for an 8-hour day.
Exposure to noise can result in the following:

Temporary hearing losses where normal hearing returns after a rest period:

@

Interference with speech communication and the perception of auditory signals;

@

Interference with the performance of complicated tasks; and,

Permanent hearing loss due to repeated exposure resulting in nerve destruction in the
hearing organ.

During drilling or when working near construction equipment or operating certain power tools, it may
be necessary to wear hearing protection. Since personal noise monitoring will not be conducted
during the proposed activities, employees must follow this general rule of thumb: If the noise levels
are so loud that you must shout at someone who is 5 feet away from you, you need o be wearing

hearing protection. ENSR employees can wear either disposable earplugs or earmuffs but all
hearing protection must have a minimum noise reduction rating (NRR) of 27 db.

5.6 Cuts and Lacerations

There is the potential for employees to cut themselves on the sharp edges of PVC piping
unfinished or jagged edges of metal or during the use of hand tools, as well as knives, handsaws
and blades that may be used to cut materials that are needed to instali the proposed ventilatior
systems or to perform other site tasks. To prevent the potential for cuts and lacerations, employee:
will wear either leather work gloves or Keviar™ gloves. When using knives or blades for thes

activities, as well as others that involve the cutting of tubing and/or small diameter piping, foliow th
safety precautions listed below:

» Keep your free hand out of the way

« Secure your work if cutting through thick material

Use only sharp blades; dult blades require more force which results in less knife control
Pull the knife toward you; pulling motions are easier to manage

* Don't put your knife in your pocket

o Use a self-retracting blade

Wear leather or Keviar™ gloves when using knives or blades.
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5.7 Use of Mand and Power Tools

A variety of hand and power tools may be used during the proposed interim measures. The use of
each can pose serious safety hazards to the user.

8571 Hand Tocls

The greatest hazards posed by hand tools result from misuse and improper maintenance.

When using hand tools be sure you have selected the right tool for the job. if a chisel is used
as a screwdriver, the tip of the chisei may break or fly off, hitting the user or others.

Inspect tools for damage such as mushroomed chisel heads or broken hammer handies.

jaws of a wrench are sprung, the wrench may slip. If a wooden handie is loose, splintered or
cracked, the head of the tool may fly off.

¢ Do not use damaged tools.
Be sure you know how to use the ool you are working with.

572 Power Tools

To prevent hazards associated with the use of power toois, workers should observe the foliowing
general precautions:

+ Never carry a tool by the cord or hose.

Never yank the cord or the hose to disconnect it from the receptacle.
Keep cords away from heat, oil and sharp edges.

Disconnect tools when not using them, before servicing or cleaning them and wher
changing accessories such as blades, bits and cutters.

Secure work with clamps or vise, freeing up both hands to operate the tool.

Avoid accidental starting. Do not hold fingers on the switch button when carrying ¢
plugged-in tool.

+ Keep tools sharp and clean for best performance.

Wear appropriate clothing. Loose clothing or jewelry can become caught in moving parts.
» Keep all guards in place.

5.7.3 Electric Tools

A variety of power tools will also be used during the installation of the systems. When usin
portable tools that are electrically powered, follow the safety precautions listed below:

» Check to see that electrical outiets used to supply power during field operations is of t

three wire grounding type.
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Extension cords used for field operations should be of the three wire grounding type and
designed for hard or extra-hard usage. This type of cord uses insulated wires within an inner
insulated sleeve and will be marked S, ST, STO, 84, SJO or SJTO.

NEVER remove the ground plug blade to accommodate ungrounded outlets.

Do not use extension cords as a substitute for fixed or permanent wiring. Do not run
extension cords through openings in walls, ceilings or floors.

Protect the cord from becoming damaged if the cord is run through doorways, windows or
&cross pinch points.

Examine extension and equipment cords and plugs prior to each use. Damaged cords with

frayed insulation or exposed wiring and damaged plugs with missing ground blades MUST
BE REMOVED from service immediately.

When working in flammable atmospheres, be sure that the electrical equipment being used
is approved for use in Class 1, Division | atmospheres.

Do not touch a victim who is still in contact with current. Separate the victim from the source
using a dry, nonmetallic item such as a broomstick or cardboard box. Be sure your hands

are dry and you are standing on a dry surface. Turn off the main electrical power switch and
then begin rescue efforts.

5.8 Ladder Safety

It is anticipated that employees may be using a portable ladders during this program. The
following precautions must be foliowed when using portable iadders:

All portabie ladders used shall be heavy duty, non-conductive, Type | ladders.

Make ceriain that the ladder feet are placed on firm and level surfaces.

Don't place a ladder on boxes, blocks, barrels or other objects which are moveable to attempt t
gain access to a higher location.

The user should always face the ladder when ascending and descending and both hands shoul
always be free for climbing.

Use a ool belt or haul equipment up by rope so that hands are free for climbing.
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When climbing ladders, wear shoes equipped with a heel and with slip-resistant soles. Make
sure the soles of shoes are free of mud, oil or other slippery materiais.

| Oniy one person is allowed to climb a portable ladder at a time.

When working off a iadder, keep your body centered on the steps. As a rule of thumb, never let
your belt buckle pass beyond either ladder rail.

Since they will conduct electricity, aluminum ladders should not be used in locations where they

may make an electrical contact with an energized circuit, Use a wooden or fiberglass ladder in
these circumstances.

Never climb ladders in severe weather conditions involving high winds or icing.

Place an extension or straight ladder at such an angle that the base is one-fourth of the working
length of the ladder out from the supporting structure.

The user should stand no higher than four rungs from the top of a straight or extension ladder.

For access t0 a roof, the ladder should be long enough so that when positioned at the proper
angle, it extends at least 3 feet above the point of support at eave, gutter or roofline.

All straight or extension ladders must be equipped with non-skid feet and must either be tied off
to a support at the top or held by another worker while being climbed.

Because portable ladders are typically unsecured, the practice of attaching a personal lifeline syster
when climbing a ladder is generally not appropriate. However, when work at heights is performed off of ¢

portable ladder, a personal lifeline system should be used if there is a convenient and appropriate
anchorage point, other than the ladder itself, to attach to.

Back Safety

it is anticipated that some of the resident's belongings may have to be packed and moved t
successfully complete the walk-through, foundation sealing and ventilation system instailatior
Using the proper technigues 1o lift and move heavy pieces of equipment during the packing an

relocation process is important to reduce the potential for back injury. The following precaution
should be implemented when lifting or moving heavy objects:

* Use mechanical devices to move objects that are too heavy to be moved manually (i.e.
drum dolly or cart).

« If mechanical devices are not availabie, ask another person to assist you.
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5.10

Bend at the knees, not the waist. Let your legs do the lifting. q

Do not twist while fifting
Bring the load as close to you as possible before lifting

Be sure the path you are taking while carrying a heavy object is free of obstructions and slip,
trip and fall hazards.

Compressed Gas Handling and Siorage

ENSR has established an on-site laboratory equipped with a gas chromatograph and mass

spectrometer and will therefore be handling and storing compressed gas cylinders. The improper
handling or storage of compressed gases can cause:

An uncontrolled release of potentially toxic and/or flammable gases;

Displacement of oxygen by the cylinder contents if cylinder is leaking in an inadequately
ventilated area;

Vessel rupture causing the cylinder to become a projectile; and,
Injury due to inappropriate lifting and moving of cylinders.

To ensure that compressed gas cylinders are properly handled and stored within the on-site
laboratory trailer, ENSR will impiement the following procedures.

Visually inspect all cylinders upon delivery and verify that they are properly labeled.

Do not store cylinders in direct sunlight (increase in temperature will increase pressure) o
near radiators or other sources of heat

Use a cylinder dolly to move the cylinders. Do not attempt to pick the cylinder up.

Do not allow cylinders to be dropped, struck or permitted to strike each other violently.

Keep cylinder valves closed at all times {(except when in use).

Open valves slowly and away from people.

Close the valve and relieve the pressure before removing the regulator.

Always keep the valve cap over the valve assembly when not in use (break in valve will caus
cylinder to become a projectile). |

Cylinders must be stored in the upright position and must be secured in a suitable rack ¢
secured to & fixed structure by a chain or rope so they will not be knocked over.

Cylinders should be separated from readily ignitable materials by at least 20 feet.

Segregate empty cylinders from full cylinders.

Oxygen cylinders must be stored at least 10 feet away from cylinders containing flammat
gases
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Hydrogen is used as the fuel for the flame ionization detector being used on site. ENSR is storing
hydrogen on site in the laboratory trailer. Hydrogen can be ignited by an almost imperceptible spark or
by static electricity discharge. Inside buildings, cylinders of hydrogen must be separated from oxygen

cylinders by a minimum distance of 20 feet. Conspicuous signs must be posted in hydrogen storage
areas forbidding smoking and open flames.

5.11  Slip, Trip and Fall Hazards

Maintaining a work environment that is free from accumulated debris is the key to preventing slip,
trip and fall hazards at construction sites. Essential elements of good housekeeping include:

&

orderly placement of materials, tools and equipment,

placing trash receptacles at appropriate locations for the disposal of miscellaneous rubbish;

e prompt removal and secure storage of items that are not needed to perform the immediate
task at hand; and,

awareness on the part of ali employees to walk around, not over or on, equipment that may
have be stored in the work area.

During the winter months, snow shovels and salt crystals should be kept on site to keep paths and
work areas free of accumulated snow and ice.

5.12 Thermal Stress

Although the majority of the work is being conducted in the spring, summer and fall, it is possible
that work may continue through the winter months. Therefore, the hazards of both heat and cok
stress are presented in this plan.

5.11.2 Heat Stress

Types of Heat Stress

Heat related problems include heat rash, fainting, heat cramps, heat exhaustion and he:
stroke. Heat rash can occur when sweat isn't allowed to evaporate, leaving the skin wet most «
the time and making it subject to irritation. Fainting may occur when blood pools to lower parts «
the body and as a result, does not return to the heart to be pumped to the brain. Heat relate
- fainting often occurs during activities that require standing erect and immobile in the heat for lor
periods of time. Heat cramps are painful spasms of the muscies due to excessive salt lo
associated with profuse sweating. Heat exhaustion results from the loss of large amounts of fiL
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and excessive loss of salt from profuse sweating. The skin will be clammy and moist and the‘
aftected individual may exhibit giddiness, nausea and headache.

Heat stroke occurs when the body's temperature reguiatory system has failed. The skin is hot, dry,
red and spotted. The affected person may be mentally confused and delirious. Convuisions could
occur. EARLY RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE ONLY MEANS
OF PREVENTING BRAIN DAMAGE OR DEATH. A person exhibiting signs of heat stroke should

be removed from the work area to a shaded area. The person should be soaked with water to
promote evaporation. Fan the person's body to increase cooling.
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Earlv Symptoms of Heat-Related Health Problems:

° decline in task performance ® excessive fatigue

e incoordination e reduced vigilance

e decline in alertness ° muscle cramps

® unsteady walk ° dizziness
Susceptibility to Heat Stress Increases due to:

° lack of physical fitness ® obesity

® iack of acclimation ° drug or aicohol use

e increased age . sunburn

. dehydration ° infection

People unaccustomed to heat are particularly susceptible to heat fatigue. First timers in PPE need
to gradually adjust to the heat.

The Effect of Personal Protective Equipment

Sweating normally cools the body as moisture is removed from the skin by evaporation. However,
the wearing of certain personal protective equipment (PPE), particularly chemical protective
“coveralls (e.g., Tyvek), reduces the body's ability to evaporate sweat and thereby regulate hea

buildup. The body's efforts to maintain an acceptable temperature can therefore become
significantly impaired by the wearing of PPE.

Measures to Avoid Heat Stress:

The foliowing guidelines should be adhered to when working in hot environments:

Establish work-rest cycles {short and frequent are more beneficial than long and seidom).
+ |dentify a shaded, cool rest area.

+ Rotate personnel, alternative job functions.
¢  Water intake should be equal to the sweatl produced. Most workers exposed to b

conditions drink less fiuids than needed because of an insufficient thirst. DO NOT DEPEN

ON THIRST TO SIGNAL WHEN AND HOW MUCH TO DRINK. For an 8-hour workday, £
ounces of fluids should be drunk.

Eat lightly salted foods or drink salted drinks such as Gatorade to replace lost salt.
Save most strenuous tasks for non-peak heat hours such as the early morning or at night.

Avoid alcohol during prolonged periods of heat. Alcohol will cause additional dehydration.
o Avoid double shifts and/or overtime.
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The implementation and enforcement of the above mentioned measures will be the joint
responsibifity of the project manager, on-site field coordinator, and health and safety ofﬁcer,q
Potable water and fruit juices should be made available each day for the field team.

Heat Stress Monitoring Techniques

Site personnel should regularly monitor their heart rate as an indicator of heat strain by the foliowing
method: Check radial pulse rates by using fore-and middie fingers and applying light pressure to the
pulse in the wrist for one minute at the beginning of each rest cycle. If the pulse rate exceeds 110
beat/minute, shorten the next work cycle by one-third and keep the rest period the same. f, after

the next rest period, the pulse rate still exceeds 110 beats/minute, shorten the work cycle by one-
third.

512.1 Cold Stress

Tvpes of Cold Stress

Cold injury is classified as either localized, as in frostbite, frostnip or chilblain; or generalized, as in

hypothermia. The main factors contributing to cold injury are exposure to humidity and high winds.
contact with wetness and inadequate clothing.

The likelihood of developing frostbite occurs when the face or extremities are exposed to a col
wind in addition to cold temperatures. The freezing point of the skin is about 30° F. The fluids
around the cells of the body tissue freeze, causing the skin to turn white. This freezing is due t¢

exposure to extremely low temperatures. As wind velocity increases, heat loss is greater an
frostbite will occur more rapidty.

Symptoms of Cold Stress

The first symptom of frostbite is usually an uncomfortable sensation of coldness, foliowed L

numbness. There may be a tingling, stinging or aching feeling in the effected area. The mo:
vulnerabie parts of the body are the nose, cheeks, ears, fingers and toes.

Symptoms of hypothermia, a condition of abnormally low body temperature, include uncontroliab
shivering and sensations of cold. The heartbeat siows and may become irregular, the puls

weakens and the blood pressure changes. Pain in the extremities and severe shivering can be t
first warning of dangerous exposure to cold.

Maximum severe shivering develops when the body temperature has fallen to 95° F. This must |

taken as a sign of danger and exposure to cold must be immediately terminated. Producti
physical and mental work is limited when severe shivering occurs.
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Methods 1o Prevent Cold Stress

When the ambient temperature, or a wind chill equivalent, falls to below 40° F {American
Conference of Governmental Industrial Hygienists recommendation), site personnel who must
remain outdoors shouid wear insulated coveralls, insulated boot liners, hard hat heimet liners and
insulated hand protection. Wool mittens are more efficient insulators than gioves. Keeping the head
covered is very important, since 40% of body heat can be lost when the head is exposed. If it is not

necessary to wear a hard hat, a wool knit cap provides the best head protection. A face mask may
also be worn.

Persons should dress in several layers rather than one single heavy outer garment. The outer piece
of clothing should ideally be wind and waterproof. Clothing made of thin cotton fabric or synthetic
fabrics such as polypropylene is ideal since it helps to evaporate sweat. Polypropylene is best at
wicking away moisture while still retaining its insulating properties. Loosely fitting clothing also aids
in sweat evaporation. Denim is not a good protective fabric. It is loosely woven which allows
moisture to penetrate. Socks with a high wool content are best. 1f two pairs of socks are worn, the
inner sock should be smaller and made of cotton, polypropylene or a similar type of synthetic

material that wick away moisture. If clothing becomes wet, it should be taken off immediately and ¢
dry set of clothing put on.

it wind conditions become severe, it may become necessary to shield the work area temporarily
The 550 and the PM will determine if this type of action is necessary. Heated break trailers or ¢
designated area that is heated should be available if work is performed continuously in the cold a
temperatures, or equivalent wind chill temperatures, of 20° F.

Dehydration occurs in the cold environment and may increase the susceptibility of the worker to col

injury due to significant change in blood flow to the extremities. Drink plenty of fluids, but limit th
intake of caffeine.

5.13 Inclement Weather

As work continues through summer in Hartford, it is importént to have a response plan in plac

that dictates what actions ENSR employees will take in the event of severe weather, specifical
severe thunderstorms and tornadoes.

When a severe thunderstorm or tornado is coming, employees will only have a short amount
time to make important decisions. ENSR employees do not have access to consistent and curre
news information via the television or radio when working in the field. To ensure the field team
alerted to the onset of severe weather, the project team will be issued a battery-operated Natior
Oceanic and Atmospheric Administration (NOAA) weather radio. The radio will be equipped w
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an alarm that will automatically broadcast any pertinent information from NOAA's National
Weather Service. Additionally, the Hartford Police Department has notified ENSR that sirens will
be activated at both the north and south end of town in the event that a tornado warning is issued

for Madison County. According to the Police Department, this siren is unique in its sound (i.e.
different from refinery emergency sirens).

Via the radio, the team will be aware of any severe thunderstorm and/or tornado watches or
warnings that have been issued for the Hartford area by the National Weather Servigce. 1t is

important for field team members to understand the difference between a "watch" and a
‘warning”.

it a severe thunderstorm/tornado watch is issued for your work or travel area, it means that a
severe thunderstorm/tornado is possibie. If a severe thunderstorm/tornado warning is issued, it
means that a severe thunderstorm/tornado has actually been spotted or is strongly
indicated on radar and it is time to seek safe shelter immediately.

Weather broadcasts are typically issued for specific counties, not individual towns. 1t is important
for all field team members to know that Hartford is located in Madison County. However,
employees should also know the names of the counties through which they travel when

mobilizing/demobilizing from the Hartford area, in the event that a broadcast is issued for those
counties.

If a severe thunderstorm or tornado watch is issued, employees must remain alert fo
approaching storms and review the procedures for seeking refuge in the event that a warning is

issued. If a severe thunderstorm warning is issued, ENSR employees will take the following
measures:

If working indoors, stay there until the warning passes. Stay away from windows and stay ol
the lower floors of the building.

It you hear thunder, you are close enough to a storm to be struck by lightning. Cease all wor
and seek shelter, either a sturdy building or car, immediately. Do not take shelter in sma

sheds, under isolated tress or in convertible automobiles. Avoid trees as they are targets fc
lightning. if in a car, keep the windows up.

if you are caught outside during a thunderstorm and no shelter is available, find a low sp
away from trees, fences and poles. Squat low to the ground on the balls of your feet, plac

your hands on your knees with head between them. Make yourself the smallest targ
possible and minimize your contact with the ground.
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if a tornado warning is issued for Madison County, ENSR employees will take the following
measures:

If iocated within a residence, go to the basement and stay away from the west and south
walls. Hide under a heavy table or stairs to protect you from crumbling walls and large
airborne debris falling into the basement. Y the buiiding has no basement, go to a windowless,

interior room, such as a closet or bathroom, on the lowest floor of the building. Get under
something sturdy if possible.

If you are working outside and can not enter a resident's home, go 1o the pre-designated

shelter areas within Hartford. According to the Hartford Police Department, these shelters
include:

» The Hartford Community Center located at the intersection of Rand and Delmar
» Elementary school located on West 2nd

If you are working outside and can not get inside a building quickly enough to avoid the storm,
lie flat in a ditch or low spot with your hands shielding your head.

i you are in your car, do not try to out-drive the tornado. Tornadoes can change direction anc
can lift up a car and toss it through the air. Get out of your car immediately and take shelter ir

a nearby building. If there is no time to get indoors, lie in a ditch or low-lying area away fron
the vehicle.

After the storm, help injured or trapped persons to the extent possible or contact 9-1-1 fo
assistance. All field teams must be equipped with cellular phones to ensure promg
communication with local emergency responders. Listen for the latest emergency information an

obey all curfews and emergency orders. Avoid ail downed power lines and stay out of damage
buildings.

5.14 Confined Space Entry

It may be necessary to place vapor barriers within the crawlspaces of the homes. A crawl spac
meets the definition of a confined space. Depending upon the atmosphere generated by !
contents, or the physical hazards created by work performed inside the crawlspace, the crawlspa
may be considered a Permit Required Confined Space that is subject to the requirements

OSHA's Permit Required Confined Spaces standard at 29 CFR 1910.146. If it becomes necesse

to enter a crawlspace, air monitoring must be performed first to determine whether or not
atmospheric hazard exists within the space.

Atmospheric hazards include:
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s an oxygen deficient atmosphere {i.e., < 18.5% 05} q
« aflammable aimosphere (i.e., > 10% of the LEL); or

a toxic atmosphere {i.e., any OSHA regulated chemical at an airbome concentration above
its permissible exposure timit (PEL)}.

it an atmospheric hazard(s) is found to exist within the crawispace, the contractor must comply with
all aspects of 29 CFR 1910.146 including, as a minimum:

= having a written Permit Required Confined Space Program;

utilizing employees who are formally trained as confined space entrants, attendants and
Supervisors;

= implementing a Confined Space Entry Permit System;

performing the initlal and ongoing atmospheric monitoring that is required to satisfy the
conditions of the permit;

providing employees who enter the space with appropriate respiratory protection, protective
clothing, and equipment;

providing for adequate communication between the entrant(s) and attendant; and,

» providing for emergency rescue services.

It is the sole responsibility of the contractor who enters the space 1o comply with the requirements of ‘
29 CFR 1910.146 and the provisions of their written confined space entry program.

ENSR must receive and review the contractor's written Permit Required Confined Space Program
prior to the start of the project. In addition, ENSR must receive copies of the confined space entry
training records of all contractor employees that will be involved in the work. And finally, the

Confined Space Entry Permit that is generated must be reviewed by the ENSR SSO before any
entry takes place.

No ENSR employee should enter a confined space without the approval of the ENSR Regiona
Health and Safety Manager. ENSR employees who have not received formal confined space entn
training must never enter a Permit Required Confined Space.
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6.0 AIR MONITORING

When ENSR conducts a walk-through of each home, they perform air monitoring for the presence
of the petroleum and VOC vapors, as well as monitoring for explosive atmospheres. This same
monitoring protocol is followed when ENSR responds fo a request from the Hartford Fire
Department foliowing a building owner's odor complaint and when ENSR performs sewer
monitoring. During drilling operations, ENSR is screening soils and the work area for toxic vapors
only, unless that monitoring suggests a flammable atmosphere may exist in the work area. At the

same time, ENSR is also using this air monitoring data to determine employee exposure to the
vapors of the contaminanis of concern.

6.1 Direct Reading instruments
Instrument 1 - Thermo Environmental Instruments TVA 1000 Toxic Vapor Analyzer

The TVA-1000 contains dual photoionization and flameionization detectors in a single instrument
which allows ENSR to identify the presence of organic and inorganic vapors at the same time.
The PID will detect the presence of BTEX compounds but does not respond very well {o the
presence of straight chain hydrocarbons and will not detect the presence of methane at all. The
FID responds very well to methane and other straight chain hydrocarbons. if ENSR records a
high FID reading with virtually no PID response, this might indicate the presence of methane. A

high PID reading with no FID readings might suggest the presence of aromatic hydrocarbons with
no methane.

For purposes of employee safety, ENSR will use the PID to determine when engineering controls
and respiratory protection may need to be donned. If the PID indicates sustained (15 minute’
breathing zone vapor concentrations in excess of 50 units, engineering controls, as defined ir
Section 7.2, will be implemented or work in this area will not be conducted. This action limit i
based on the current TLV for gasoline, 300 ppm. The most toxic component of gasoline i
benzene, whose current TLV is 0.5 ppm. Studies done by McDermott and Killiany in 1978 (Ques
for a Gasoline TLV — AIHAJ 39:110-117, 1978) indicate that the benzene content of gasoline vapc
is typically in the range of 0.4%. To assure that employee exposures to benzene remain below th

current TLV of 0.5 ppm, ENSR has established an action limit of 50 ppm total VOCs (i.e
approximately 0.5 ppm/0.4%).

instrument 2 - MSA Passport 4-way Gas Meter
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Although unlikely, ENSR will be using a combustible gas indicator (CGI) to determine if explosive
atmospheres are present in the basements during scheduled walk-throughs and emergency
response events, as well as in the sewer systems. If an LEL is detected within a home, ENSR and
other contractors, if present, will cease operations, and leave the work area, until concentrations
subside. if concentrations fail to subside and work must still be performed, it will be necessary to
mobilize portable ventilation equipment to the work area. Work will not resume until air monitoring
confirms that the ventilation is successful in removing flammable vapors from the work area.

For sewer monitoring, the action limit for initiating engineering controls is 10% of the LEL.

6.2 Personal Air Sampling

Personal air monitoring will not be conducted at this site.

6.3  Calibration and Recordkeeping

Equipment will be used and calibrated in accordance with the manufacturer's instructions and with
ENSR's standard operating procedures. The PID should be calibrated against a standard, typically
50 - 100 ppm isobutylene-in-air. The FID will be calibrated to methane. The CGI will be calibrated to
a methane in air standard (i.e., 50% LEL). Detailed information on calibration procedures and the
results of on-site sampling will be recorded in a project specific field notebook,

6.4  Contingency Plan Response

ENSR may perform needs assessments and/or indoor air monitoring in homes or buildings a
which the Contingency Plan has been implemented. The Contingency Plan will be implementec
when the Hartiord Fire Department receives a petroleum vapor complaint from a Hartfor
resident. Prior to entering a home or building from which a compilaint regarding petroleum odor
was received, ENSR will contact the Hartford Fire Department and/or Illinois EPA to review any a
monitoring and/or air sampling data that they have already collected during their initial response t
the building. Based on this review, and any additional air sampling conducted by ENSR, th
protocol outlined in the table below will be impiemented by ENSR employees who may have t

enter the home to perform a needs assessment and/or indoor air monitoring as part of th
contingency plan response.
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Contingency Plan Response

Conditions within the Building

Entry Decision

LEL readings are being reported

No entry by ENSR staif will be permitted

LEL readings have subsided 1o zero and total
VOC readings as measured with a PID (do not
use FID readings as the FID will detect the
presence of methane as well as the VOCs of
concern) are between 0 and 50 units

ENGSR staff may enter the building without the
need for respiratory protection.

LEL readings have subsided to zero and total
VOC readings on the PID indicate
concentrations between 50 units and 250 units

ENSR staff may enter the building but will be
required to don Level C respiratory protection
described in Section 7.2 of this HASP

LEL readings have subsided fo zero but total
VOC readings on PID exceed 250 units

No entry by ENSR staff will be permitted
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7.0 PERSONAL PROTECTIVE EQUIPMENT

Personal protective equipment (PPE) will be wormn during these activities to prevent on-site
personnel from being injured by the safety hazards posed by the site andfor the activities being
performed. In addition, chemical protective clothing will be worn to prevent direct dermal contact

with the site’s chemical contaminants.

The foliowing table describes the PPE and chemical

protective clothing to be worn for general site activities and for certain specific tasks.

7.1 Chemical Protective Clothing
PPEftem . . = | Concrete [Hand | Drilling | Sewer | 'Foundation | Mold - | Needs '
e |'Coring  Augerin. | with: | Monitoring | Sealing/ Assessme
o nolgie ] Geoprobe | Fan ..ol 1 Contingen
SRR “I'Rig. G TR | Response
Hard Hat v v
Bump Cap In low In low In low
clearance | clearance clearan
: areas areas areas
Steel Toed Safety v v v v v v v
Shoes
Safety Glasses with v v v v v v
Sideshields
Traffic Vests Hworking | It working | If working v
in traffic in traffic in traffic
areas areas areas
Safety goggies with v v
Faceshield
Work Coveralis If site if site
conditions conditic
warrant warral
Tyvek Coveralls v
Leather or Keviar v v v v
gloves
N-Dex disposable If site
nitrile gloves conditic
warra
Inner iatex/Quter when when When v
Nitrile gloves handling | handling handiing
soils soils soils of
earthen
fioors
Hearing Protection v v When v
venting
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7.2 Exposure Controls

7.2.1 Engineering Controls Inside Residence or Building

if the PID indicates sustained (15-minute) breathing zone vapor concentrations in excess of the

action limit of 50 units on the PID, engineering controls will be implemented. These controls
include the following:

e Opening all of the windows in the basement

e Using portable ventilation to remove the vapors from the interior work space to the exterior
of the home.

Although unlikely, ENSR will be using a combustible gas indicator {CGI) to determine if explosive
atmospheres are present during the installation and operation and maintenance of the pilot
systems, as well as during contingency plan responses and vapor migration pathway
assessments. If such conditions are detected, ENSR and other contractors, if present, will cease
operations, and leave the work area, untit concentrations subside. {f concentrations fail to
subside and work must still be performed, it will be necessary to mobilize portable ventilation
equipment to the work area. Work will not resume until air monitoring confirms that the
ventilation is successful in removing flammable vapors from the work area.

7.2.2 Respiratory Protection

If engineering controls can not be implemented (i.e. basements have no windows) or are
unsuccessful in removing vapors from interior spaces, respiratory protection, as defined below,
will be necessary. It is not expected that the action level for donning respirators will be exceedec
when intrusive work is being performed exterior to the residences or other buildings. However, if the
action level is exceeded, respiratory protection will be donned as the use of engineering controls ir

an outdoor environment is limited. Additionally, respiratory protection will be required wheneve
mold removal activities are implemented.

spirat

During installation of vent wells, | 50 to 250 units above background
monitoring points, system | on the PID for sustained 15
aperation and needs | minute period.
assessments and contingency
plan responses

Full mask air puritying re;pirator
with organic vapor cartridges

Mold removal activities During entire mold removal | Full mask air purifying respirator !

process with organic vapor/acid gas/P100
combination cartridges

Respiratory protection should aiso be donned if:
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= Odors become objectionable at any time or
e Respiratory tract irritation is noticed.

All employees who are expected 1o wear respiratory protection must have successfully passed a
quantitative or qualitative fit-test within the past year.

7.3  Other Protective Equipment
ENSR will bring the following additional safety items to the site:

s Portable, hand-held eyewash bottles
e First aid kit

» Type A-B:C Fire extinguisher

o Portable ventilation equipment

+ Portable communication equipment

HASP -Implementation of Interim Measures
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8.0 SITE CONTROL

To prevent both exposure of unprotected personnel and migration of contamination due to tracking
by personnel or equipment, hazardous work areas will be clearly identified and decontamination
procedures will be required for personnel and equipment leaving those areas.

8.1 Access to Residences for Needs Assessments/Contingency Pian Response

Most of the proposed work will take place in occupied homes. Access to the homes will be
coordinated with the residents through the Hartford Working Groups public affairs firm, PM &

Associates. ENSR will work closely with PM & Associates to coordinate the proposed building
walk-throughs and ventilation system installation.

8.2 Resident Access to Basement Areas During installation

ENSR will attempt to restrict the residents access to the basement while active installation
activities are occurring.

8.3  Designation of Zones

ENSR designates work areas or zones as suggested in the "Occupational Safety and Healtr
Guidance Manual for Hazardous Waste Site Activities," NIOSH/OSHA/USCG/EPA, Novembel

1985. They recommend that the areas surrounding each of the work areas to be divided intc
three zones:

e Excilusion or "hot" Zone

» Contamination Reduction Zone (CRZ)
+ Support Zone

8.3.1 Exclusion Zone

Formal exciusion zones will not be established within the basement of the homes. Howeve

ENSR will attempt to restrict the residents access to the basement while active instailatio
activities are occurring.

Exclusion zones will be established around exterior soil boring areas. Exclusion zones should t
large enough (i.e. 20 foot radius) to protect residents and their direct neighbors from any physic
or chemical hazards associated with the drilling operations. Traffic cones, traffic barriers or tag
will be used to demarcate these exclusion zones. All personnel entering these exclusion zon

must be trained in accordance with the requirements defined in Section 10.2 of this HASP ai
must wear the prescribed level of personal protective equipment.
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To minimize the potential impact that vehicular traffic will have on ENSR employees performingq
sewer monitoring activities, ENSR will erect traffic cones and barricades around the work area. If
the SSO is of the opinion that these traffic control procedures are insufficient to protect ENSR

employees, he will stop work and contact the PM and RHSM 1o implement additional traffic
control options

8.3.2 Decontamination Zone

Ali PPE worn while working inside the home will be placed in garbage bags and removed from

the home on a regular basis. Formal decontamination zones are not required when working in the
basements.

A decontamination zone will be.established adjacent to the exclusion zone associated with drilling
operations. If they are worn, personnel will remove contaminated gloves and other disposable
items in this area and place them in a plastic bag until they can be properly disposed of.

8.3.3 Support Zone for immediate Work Areas

The support zones will include the area outside of the exclusion zone where equipment and
supplies can be safely stored.

8.3.4 ENSR Office Location

ENSR has established an office trailer at the Premcor Refinery located at 201 East Hawthorne St.

This office location will serve as home base for all ENSR employees and ENSR contractors
working at the site.

It is possible that several project teams may be working at the site on a daily basis although each
team will be working in a separate area and conducting different tasks. All ENSR employees and
contractors will report directly to the office trailer, not their immediate work area, each morning. A
brief planning meeting will be conducted when everyone is present to review the proposed work
activities for the day and the specific work locations for each project team for that day. Each
ENGSR field team member and contractor will sign in to the logbook during this meeting. At the
end of the day, team members will sign out. Adhering to this process is important so that in the
event of a site emergency, all field team members can be accounted for.
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84  General Site Safety Practices

The following measures are designed to augment the specific health and safety guidelines
provided in this pian.

Eating, drinking, chewing gum or tobacco, smoking or any practice that increases the
probability of hand-to-mouth transfer and ingestion of materials is prohibited in the
immediate work area and the decontamination zone.

Smoking is prohibited in all work areas. Matches and lighters are not allowed in these
areas.

Hands and face must be thoroughly washed upon leaving the work area and before
eating, drinking or any other activities.

Beards or other facial hair that interfere with respirator fit are prohibited.

The use of alcohol or illicit drugs is prohibited during the conduct of field operations.

ENSR empioyees and contractors working in a BP project must not bring weapons onto
the worksite.

All equipment must be decontaminated or properly discarded before leaving the site in
accordance with the project work plan.
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9.0 DECONTAMINATION

9.1 Personnel Decontamination

Proper decontamination is required of all personnel before leaving an exclusion zone. All PPE
worn while working inside the home will be placed in garbage bags and removed from the home

on a regular basis. Formal decontamination zones are not required when working in the
basements.

A decontamination zone will be established adjacent to the exclusion zone associated with drilling
operations. if they are worn, personnel will remove contaminated gioves and other disposable
items in this area and place them in a plastic bag until they can be properly disposed of.

Regardless of the type of decontamination system required, as a minimum, a container of potable
water and liquid soap should be made available so employees can wash their hands and face

before leaving the site for lunch or for the day. Employees should always wash their face and
hands with soap and water before eating, smoking or drinking.
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0.0 MEDICAL MONITORING AND TRAINING REQUIREMENTS

101  Medical Monitoring

10.1.1 HAZWOPER

All ENSR personnel and drilling staff performing activities covered by this HASP and who may be
exposed to the contaminants of concern must be active participants in a medical monitoring
program which complies with 29 CFR 1910.120(f). £ach ENSR empioyee and driller must have
completed an annual surveillance examination and/or an initial baseline examination within the last
year prior to performing any work on the site covered by this HASP.

GRP Mechanical empioyees are not required to have HAZWOPER ftraining as the tasks they are
performing are not HAZWOPER-related. Therefore, they are aiso not required to participate in a
HAZWOPER medical surveillance program. However, GRP employees must be prepared to don
respiratory protection. As such, each GRP employee working on this project must be fit-tested for
the respirator they will wear on this program and be medically cleared to wear such protection.

10.1.2 Drug and Alcohol! Testing

All employees that perform work at this site must be involved in a drug testing program.
Employees can not be assigned to field work at this site until they have completed and passed

the required test. The ENSR PM is responsible for informing the subcontractor about BP's drug
testing requirements, '

10.2 Heaith and Safety Training

10.2.1 HAZWOPER

Al ENSR personnel and drilling staff performing activities covered by this HASP and who may be

exposed to the contaminants of concern must have completed the appropriate training
requirements specified in 28 CFR 1910.120(e). Each individual must have completed an annua
8-hour refresher-training course and/or initial 40-hour training course within the last year prior «
performing any work on the sites covered by this HASP.

GRP Mechanical employees are not required to have HAZWOPER training as the tasks they ar
performing are not HAZWOPER-related. However, GRP employees must be prepared to do
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respiratory protection. As such, each GRP employee working on this project must have received
respirator training.

10.2.2 Pre-Entry Briefing

Prior to the commencement of on-site activities, a pre-entry briefing will be conducted by the SSO to
review the specific requirements of this HASP. Attendance of the pre-entry meeting is mandatory for
all personnel covered by this HASP and must be documented on the attendance form provided in
Attachment D. Copies should be maintained on site in the project files. HASP sign-off sheets
should aiso be collecied and filed at the time of the pre-entry briefing. The pre-entry briefing must
be completed for each new employee before they begin work at the site.

10.2.3 Daily Safety Meetings

Daily safety meetings will be conducted by the SSO. These meetings will be documented and
attendance is mandatory

10.3 Project Safety Audits

BP expects that all contractors conduct and document periodic audits and inspections of their
project site. The Project Manager is responsible for ensuring that an audit is conducted during the

implementation of this project. A HSE Audit checklist is attached and will be used by the PM to
fuifill this BP requirement.

"Audit Inspection
Checklist. xls®
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11.0 EMERGENCY RESPONSE

OSHA defines emergency response as any "response effort by employees from outside the
immediate release area or by other designated responders (i.e., mutual-aid groups, local fire
depariments, etc.) to an occurrence which results, or is likely to result in an uncontrolied release
of a hazardous substance.” According to ENSR policy, ENSR personnel shall not participate in
any emergency response where there are potential safety or health hazards (i.e., fire, explosion,
or chemical exposure). ENSR response actions will be limited to evacuation and medicalfirst aid

as described within this section below. As such this section is written to comply with the
requirements of 29 CFR 1910.38 (a).

11.1  Emergency Response Training

Employees must be instructed in the specific aspects of emergency evacuation applicable to the
site.

The type(s) of potential emergencies that may occur at the facility

The sound and meaning of the facility’s emergency alarms and signals

The escape routes and procedures for exiting the facility in the event of an emergency
The designated place of refuge where employees should gather in the event of evacuation

11.2 Employee Accounting Method

The ENSR SSO0 is responsible for keeping track of all ENSR personnel on-site at all times. A
representative from ENSR’s subcontractor(s) should be given the same responsibility for their
employees. In the event of an emergency that requires evacuation from the work area, the
ENSR SSO will organize ENSR and subcontractor personnel at the place of refuge and attempt
to account for all personnel that were on-site at the time of the emergency. If one or more

employees are missing, the SSO should inform the local Fire Department that responds to the
emergency.

11.3 Rescue and Medical Duty Assignments

The phone numbers of the police and fire departments, ambulance service, local hospital, an
ENSR representatives are provided in the Emergency Reference Sheet that appears at the en

of this section. In addition, this sheet also contains the directions to the nearest hospital. A cop
of this sheet will be kept in ENSR’s field vehicle.

In the event an injury or iliness requires more than first aid treatment, the SSO will accompan
the injured person to the medical facility and will remain with the person uniil release ¢
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admittance is determined. The escort will relay all appropriate medical information to the on-site
project manager and the RHSM. ‘

if the injured employee can be moved from the accident area, he or she will be brought to the
CRZ where their PPE will be removed. If the person is suffering from a back or neck injury the
person will not be moved and the requirements for decontamination do not apply. The SSC must
familiarize the responding emergency personnel about the nature of the site and the injury. if the
responder feels that the PPE can be cut away from the injured person’s body, this will be done

on-site. If this not feasible, decontamination will be performed after the injured person has been
stabilized.

11.4 Accident Reporting and Investigation

Any incident (other than minor first aid treatment) resulting in injury, iliness or property damage
requires an accident investigation and report. The investigation shouid be conducted as soon as
emergency conditions are under control. The purpose of the investigation is not to attribute
hlame but to determine the pertinent facts so that repeat or similar occurrences can be avoided.
An ENSR accident investigation form is presented in Attachment E of this HASP. The injured
ENSR employee's supervisor and the RHSM should be notified immediately of the injury.

if a subcontractor employee is injured, they are required to notify the ENSR SSQO. Once the

incident is under control, the subcontractor will submit a copy of their company’'s acciden’
investigation report to the ENSR SS0O.

11.5 BP Notification of injury/Incident

BP expects that all injuries, spills greater than 42 gallons and all property damage greater tha
$500 occurring on a BP project or site will be reported to BP management immediately. These
and all other incidents and near miss events, including first aid cases, are to be documented a
outlined in BP's Incident Reporting Guidelines. BP expects that ENSR and its contractors wi
conduct, document and submit a Root Cause Analysis Investigation for all work-related injurie:
iflnesses, accidents and near misses. The RHSM will assist the PM in assuring that the case
reported and documented in accordance with these requirements.
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EMERGENCY REFERENCES

Ambulance: 9-1-1
Fire: 9-1-1
Police: 9-1-1
Hospital: 618-463-7311

Alton Memorial Hospital
One Memorial Drive
Alton, Hinois

Directions tc Hospital: From the work location, head towards Hwy 3 North. Once on Hwy 3

North, drive 4.8 miles and follow as Hwy 3 North bears right. Drive
0.3 miles and turn left onto College Avenue (Hwy 140 West). Drive
1.5 miles and turn left onto Rock Springs Drive. Drive 0.2 miles and
turn right onto Memorial Drive. Drive 0.3 miles to the hospital,

ENSR Project Representatives:

ENSR/WESTFORD, MA 978-589-3000
- Kathleen Harvey (RHSM) x 3325
ENSR/WARRENVILLE, L 630-836-1700
-Raiph Feeney (PM) x 323

Hartford Working Group Representatives:

John Wigger/Atlantic Richfield 630-836-7174
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Map with Directions from Site to Alton Memorial Hospital
One Memorial Drive - Alton, lllincis

" B~ SlAemonial Hospial

P T R S

DROP ROUTE

Map by Maps On Us (R
D1984-2003 Teleatlns N Am, Switchboard, Use subject to LEEENSE
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Atta_g:hment A - BP's Golden Ruies of Safety
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Attachment B

Health and Safety Plan Receipt and Acceptance Form
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Health and Safety Plan Receipt and Acceptance Form q
IMPLEMENTATION OF INTERIM MEASURES
HARTFORD AREA HYDROCARBON PLUME SITE
HARTFORD, ILLINCIS

| have received a copy of the Health and Safety Plan prepared for the above-referenced site and
activities. | have read and understood its contents and | agree that | will abide by its requirements.

Name (Print)

Signature Date:

Representing (Print)
Company Name

HASP -implementation of Interim Measures July 2004
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ATTACHMENT C

Job Hazard Analysis Form
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PRINCIPAL POTENTIAL RECOMMENDED CONTROLS
STEPS HAZARDS

INSPECTION TRAINING REQUIREMENTS

SAFETY EQUIPMENT
REQUIREMENTS

July 2004
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Attachment D

Health and Safety Plan Pre-Entry and Daily Briefing Attendance Form
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Health and Safety Plan Pre-Entry and Daily Briefing Attendance Form

Briefing Conducted By:

Date Performed:

IMPLEMENTATION OF INTERIM MEASURES
HARTFORD AREA HYDROCARBON PLUME SITE
HARTFORD, ILLINOIS

Printed Name

Signature

Representing

HASP -Implementation of interim Measures
Hartford Area Hydrocarbon Plume Site

Hartford, llinois
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Attachment E

Supervisor's Accident Investigation Report Form
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H&S SOP NO: 4.2

EN;R ENSR Consulting and Engineering
SUPERVISOR'S ACCIDENT INVESTIGATION REPORT

injured Employee Job Title

Home Office Division/Department

Date/Time of Accident

Location of Accident

Witnesses to the Accident

Injury Incurred? Nature of injury

Engaged in What Task When Injured?

Will Lost Time Occur? How Long? Date Lost Time Began

Were Other Persons Involved/injured?

How Did the Accident Occur?

What Could Be Done to Prevent Recurrence of the Accident?

What Actions Have You Taken Thus Far to Prevent Recurrence?

Supervisor's Signature Title Date

Reviewer's Signature Title Date

-

Note: If the space provided on this form is insufficient, provide additional information on ¢
separate page and attach. The completed accident investigation report must submitted to the
Regionat Health and Safety Manager within two days of the occurrence of the accident.

Page 1 of 1 Revision 0: March 15, 1991
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1.0 GENERAL INFORMATION AND SCOPE OF WORK

This Site Health and Safety Plan (HASP) provides operational guidelines for Clayton
Group Services, Inc. (Clayton) persennel during work to be performed for the
Investigation Plan in the Village of Hartford, lllinois (Hartford). The HASP has been

prepared in accordance with applicable Occupational Safety and Health Administration

(OSHA) and United States Environmental Protection Agency (USEPA) guidance

documents and Clayton policies.

The health and safety protocols established in this Plan are based on the site conditions
and chemical hazards known and/or anticipated to be present. Chemical Hazards
Response Information System (CHRIS) sheets for the constituents are provided in
Attachment A. This HASP is intended for use during the specified activities.

Specifications herein are subject to review and revision based on actual conditions

encountered in the field.

Before site operations begin, a pre-entry safety briefing will be held, and all employees
involved in these operations will have read and understood this HASP and all revisions

made. At a minimum, follow-up briefings will be held at the beginning of each

workweek.
1.1 PROJECT DESCRIPTION

The proposed principal field activities include:

Cone Penetrometer Testing (CPT) and Rapid Optical Screening Tool (ROST™)

investigation within Hartford with soil and groundwater sampling at selected
locations.

Well gauging in Hartford wells, Premcor refinery wells, and Shell/Tannery wells.

HASP / Investigation Plan
The Harttord Working Group / Hartford, filinois
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Drilling and installing soi! borings/monitoring wells in Hartford.
[n-situ hydraulic conductivity testing of selected monitoring wells.
» Groundwater sampling of selected monitoring weils.
Repairs/replacement of existing monitoring wells in Hartford.

« Baildown recovery testing on selected wells in Hartford.

Infrastructure assessment, which includes using electro-magnetic remote sensing and/
or other remote sensing methods, as appropriate.

Excavation, drilling, and associated soil sampling near identified utilities/pipelines in
Hartford.

s Excavation and trenching in Hartford.
1.2  SITE DESCRIPTION AND SITE BACKGROUND

Background information regarding the vapor/free product issues in the northern portion of
Hartford has been discussed in numerous reports by public and private entities.
Two of the most comprehensive reports presenting this background information are the
March 1992 History of Hydrocarbon Releases in the Village of Harg"ord, Illinois
prepared for Shell Oil Company by Engineering-Science and the November 1990
Hartford Underground Hydrocarbon Investigation prepared by the Illinois
Environmental Protection Agency (Illinois EPA). A Final Release by the lllinois
Department of Public Health titled Public Health Assessment Response to Vapors in
Hartford Homes, Hartford, Madison County, Illinois, undated, was the most recent
known document addressing vapor/free product issues in Hartford by others during 2002,
On behalf of the Premcor Refining Group (Premcor) Clayton recently completed a
Current Conditions Report for the Premcor Hartford Refinery and River Dock, dated

April 28, 2003 and a Vapor Control System Evaluation of the Village of Hariford, dated
August 14, 2003.

HASP / Investigation Plan
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The project area is primanly a residential neighborhood with scattered light commercial
development. Hydrocarbon odor complaints have been documented in Hartford since the
mid-1960s. In addition, house fires attributed to petroleum vapors enterning the home
have been documented since the early 1970s. Increased frequency of odor complaints and

the house fires all occurred during penods of increasing or peak groundwater levels.

The hydrogeology of the Hartford vicinity consists of three aquifers that vary from
unconfined to confined conditions. The aquifers consist of coarse- to fine-grained
permeable sands deposited within low permeability silty clays. The deeper and thickest
aquifer is known as the Main Sand. This aquifer underlies the entire area beginning at
depths ranging from approximately 20 to 45 feet below ground surface (bgs). Overlying
the Main Sand beneath the northeast section of Hartford are two sand intervals (the EPA
Sand and the Rand Sand) interbedden with low permeability clay and silty clays. The
upper seasonally saturated Rand Sand 1s encountered at approximately 20 feet bgs. The
EPA Sand underlies the Rand Sand. The EPA Sand is separated from the Rand Sand by a
clay layer that ranges in thickness from 3 to 11.5 feet. The EPA Sand and the Main Sand

are hydraulically connected, while the Rand Sand is not hydraulically connected to either
the EPA Sand or the Main Sand.

Past investigations conducted in Hartford show that in addition to the free phase

hydrocarbons found on the water table, shallower (near-surface) soils are also

contaminated with hydrocarbons.

HASP / Investigation Plan
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2.0 PROJECT SAFETY REQUIREMENTS

2.1 PERSONNEL

Project Manager Monte Nienkerk
Project Health and Safety Officer Ken Comuire
Site Health and Safety Officer Heidi Mendygral

The site health and safety officer will have the authonty and responsibiiity to change

ievels of protection and, when necessary, shut down the operation.
Personnel Roles

Project Manager

The Project Manager (PM) has primary responsibility for the completion of the project. It
is the PM’s duty to keep the project on schedule, and to communicate with the client

regarding progress toward the specified goals.

Project Health and Safety Officer

The project health and safety officer (PHSO) has overall responsibility for establishing
appropriate health and safety procedures. The PHSO must oversee operations and ensure
that project requirements are met. The PHSO is responsible for documenting that

employees have received proper health and safety training and have participated in a

medical surveillance program.

Site Health and Safety Officer

The site health and safety officer (SHSO) is responsible for documenting that the
designated procedures are implemented in the field. The SHSO should be consulted
before any changes in the recommended procedures or levels of protective clothing are

made. The SHSO is the onsite coordinator and overseer of operations. It is the SHSO’s

HASP / Investigation Plan
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duty to maintain site security, supervise the laborers and technicians, and ensure that all

procedures (health and safety, decontarnination, protective equipment, etc.) are followed.

2.2 EMPLOYEE TRAINING REQUIREMENTS

All Clayton operational employees participate 1n routine health and safety education and
training programs. These programs are designed to provide Clayton employees with a
thorough knowledge of hazardous materials, health and safety hazard potentials, and
compliance with federal OSHA 29 CFR 1910.120 (e): 40 hours 1nitial instruction, 8 hours

refresher training annually, and EPA requirements. At a mimimum, this training includes

the following:

= General safety rules = Fire prevention/protection

= Basics of toxicology/physiology = Fistawd / CPR

= Hazardous materials {types/characteristics) ¢ Confined space work / safety

*  Hazard communication information *  Aunospheric testing / sampling procedures
*  Respiratory training ¢ Emergency response procedures

*  Chemical protective clothing =  Electrical hazard

= Decontamination procedures =

Federal and state regulations

Before work begins, a pre-entry safety briefing will be held. The Health and Safety Plan
Acknowledgement form must be completed to document this briefing (Attachment B).
Follow-up briefings will be held as needed. At a minimum, follow-up briefings will be

held at the beginning of each workweek and documented with a Tailgate Meeting

Minutes form.

HASP / Investigation Plan
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3.6 HAZARD EVALUATION

Available data for the work area indicaie potential chemical hazards may be present in

various media onsite. The following summarizes the potential chemical and physical

hazards associated with each planned field activity:

Field Activity Potentia! Hazard
CPT/ROST™ investigation, drilling
znd monitoring well installation,
excavation and trenching

Direct contact with contaminants in soi! and groundwater;
heat/cold stress; heavy machinery noise; trips, slips, and fails;
inhalation or ignition of escaping vapors or gases; contact of

dritling rig mast with overhead electrical lines; comtact with
mMOVing parts.

Well gauging, hydraulic
conductivity testing, soii and
groundwater sampling

Direct contact with contaminants in soil and groundwater;

heat/cold stress; trips, slips, and falls; inhalation or ignition of
£Scaping vapors OI gases

Additional hazards to be aware of include vehicular and pedestrian traffic in Hartford.

3.1 CHEMICAL HAZARDS

Contaminants that may be encountered during the activities are associated with
petroleum. Specific chemicals that may be encountered can be grouped into volatile
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and metals.
VOCs that may be present are benzene, ethylbenzene, methyl tertiary butyl ether
(MTBE), toluene, and xylene. SVOCS that may be present are acenaphthene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, chrysene, fluorene, naphthalene, phenanthrene,
pyrene, phenol, bis(2-ethylhexyl)phthalate, and di-n-butyl phthalate. Metals that may be
present are arsenic, chromium (total), lead, nickel, and vanadium. Other compounds of
potential concern are cyanides (total), hydrogen sulfide, methane, and tetra-ethyl lead.

Chemicai data safety information is provided in Attachment A.

HASP / investigation Plan
The Harttord Working Group / Hartford, liinois
15-03095_11ha004/1/20/2004/ KDC/BRS 6



GClayton

CROUP SEAVICES

3.2  COLDSTRESS PRECAUTIONS

When temperatures are expected to be in the 40s or lower, especially during high winds
cold stress will be considered. Cold stress presents several different syndromes: mild
hypothermia and profound hypothermia, frostbite, and chilblains. The si gns and
symptoms of hypothermia include shivering, poor coordination, slowed pace, irritability,

slurred speech, fatigue, and poor judgment. More severe hypothermia can result in

stupor, coliapse, and eventually death.

The signs and symptoms of frostbite include stiffness and numbness in body parts (j.e.,

nose, ears, toes, and fingers), and a noticeable grayish or whitish skin color.

Workers will be encouraged to wear layers of protective, insulated clothing; keep hands

head, and feet covered and warm; keep clothes dry; eat high-energy foods; and drink
plenty of water.

Warm shelter will be provided out of the wind for rest periods. Crews will be encouraged

to get warm and dry during lunch periods. Dehydration is a factor in hypothermia and
frostbite, and will be avoided.

3.3 HEAT STRESS PRECAUTIONS

Certain precautions (described below) will be required to reduce the likelihood of heat
fatigue, heat exhaustion, and heat stroke. Heat stroke, in particular, is a life-threatening

condition. All employees will be alert to the symptoms of heat exhaustion, which include

extreme fatigue, cramps, dizziness, headache, nausea, profuse sweating, and pale clammy
skin.

HASP / Investigation Plan
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Heat stroke or the stage immediately preceding 1t includes bright red skin, or a bluish face
or conjunctiva, tremors leading to convulsions, delirium, struggling, bright red chest area,
hot skin, headache, and vertigo. Collapse, unconsciousness, coma, and death may follow.

Workers will be encouraged to dnnk liquids from the time they wake up and frequently

during the workday.

3.4  PERSONAL PRECAUTIONS

Eating, drinking, chewing gurn or tobacco, smoking, or any practice that increases the
probability of hand-to-mouth transfer and ingestion of material is prohibited in any
arca designated contaminated. Smoking is allowed only in designated areas.

‘Whenever decontamination procedures for outer garments are in effect, the entire

body shall be thoroughly washed as soon as possible afier the protective garment is
removed.

No facial hair that interferes with a satisfactory fit of the mask-to-face seal is allowed
on personnel required to wear respirators.

Contact with contaminated or suspected contaminated surfaces should be avoided.”
Whenever possible, walking through puddles or discolored surfaces; kneeling on the

ground; leaning, sitting, or placing equipment on drums, containers, or the ground
should be avoided.

Medicine and alcohol may aggravate the effects from exposure to toxic chemicals.
Personnel should not take prescribed drugs where the potential for adsorption,
inhalation, or ingestion of toxic substances may exist in the subsurface environment,
unless specifically approved by a qualified physician. Alcoholic beverage intake

while onsite is prohibited. Personnel must comply with the Clayton drug and alcohol
policy.

All personnel must be familiar with standard operating safety procedures and any
additional instructions and information contained in this HASP.

All personnel must adhere to the information contained in this HASP.

Contact lenses cannot be worm when respirator protection is required or when the
hazard of splash exists.

HASP / Investigation Plan
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3.5 GENERAL OPERATIONS

Site-specific requirements may be required when working within the subject area.

All personnel entering a work site must be adequately trained and thoroughly briefed
on aniicipated hazards, equipment to be worn, safety practices to be followed,
emergency procedures, and communications.

Any required respiratory protective devices and clothing must be womn by all
personnel going into areas designated for wearing protective equipment.

Work areas for various operational activities must be established.

All electrical equipment (power tools, extension cords, etc.) shall conform to OSHA
29 CFR 1926.400 Subpart K.

Frequent and regular inspections of site operations will be conducted to ensure

compliance with this HASP. If any changes in operation occur, this HASP will be
modified to reflect changes.

All first aids and injuries must be immediately reported to the SHSO.
3.6 DRILLING/ EARTH MOVING / EXCAVATION OPERATIONS

Heavy machinery will be present during drilling, earthmoving, excavation, and trenching
activities; particular care will be maintained to avoid accidents. Many opportunities for

accidents exist while working near these types of equipment. The contractor will comply

with the requirements specified in 29 CFR 1926, Subpart *0” and “P.”

The area utility locator will be contacted to locate all suspected utility lines. Drnlling near
the electrical power lines, either overhead or buried, requires special precautionary

measures by all involved in site work operations.

The SHSO, drilling, and earthmoving/excavation subcontractor’s foreman is responsible

for ensuring that the necessary equipment and work site are ready for safe working

HASP / Investigation Plan
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conditions. They are also responsible for ensuring that the safe working procedures

summarized below are foliowed.

All equipment will be operated by qualified personnel following general safe
operating procedures in terms of equipment tolerance, clearance, capacities, etc.

Equipment shall be maintained properly and periodically inspected to ensure safe
operation.

Unauthorized persons will not be allowed within the limits of operations while any
activities are going on.

3.7 CONFINED SPACE ENTRY

Any excavation site will be reclassified as a permit-required confined space. This will

require the following array of requirements:

« Continuous ventilation of the excavation.

Full-time attendant outside the excavation monitoring work inside the excavation.

« Posting the area as Permit-Required Confined Space.

Lifelines attached to workers inside the excavation (tied to the excavating equipment
as a means of retrieving workers in the excavation should they become unconscious).

Prior to any worker entering the excavation, Clayton will conduct air sampling for
hydrogen sulfide, percent oxygen concentration, and lower explosive limits. Monitors
will be equipped with an extended probe to allow monitoring from a location outside the
excavation. After a safe atmosphere has been established and documented as listed
below, the workers may enter the excavation. The workers entering the excavation will

wear a portable gas monitor (for lower explosive limit {LEL], oxygen, and hydrogen

HASP / Investigation Pan
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sulfide) with alarms at all times. Excavations will be evacuated any time the following

levels are exceeded:

» Oxygen content less than 19.5% or more than 25%

e Hydrogen sulfide levels in excess of 5 parts per miliion

{(ppm)
s LEL of 5%

Should continuous air monitoring indicate a hazardous atmosphere, employees will

immediately evacuate the trench and not allow entry until the hazards have been

eliminated using ventilation.
3.8 PERSONAL PROTECTIVE EQUIPMENT

3.8.1 Criteria for Levels of Protection

Based on photoionization detector (PID) readings in the breathing zone, the criteria for

levels of protection are as follows:

Level D Background
Level C

{1) Ammospheric contaminant concentrations do not exceed Immediately Dangerous to
Life and Health (IDLH)} levels; (2} air concentrations of identified substances will be
reduced by the respirator to below the substance’s exposure limit; (3) service limit of
respirator cartridges will not be exceeded; (4) atmosphere contains 19.5 to 21.5 percent

oxygen; (5) atmosphere contains less than 10 ppm hydrogen sulfide; and (6) atmosphere
containg no greater than 5 ppm total VOCs above background.

level B {1) Atmosphere with chemical concentrations considered IDLH; (2) atmosphere

exceeding limits of protection afforded by respirators; (3) atinosphere contains
substances with poor warning propertiss; (4) atmosphere contains less than 19.5 percent
oxygen; and (5) atmosphere contains no greater than 50 ppm VOCs above backeground,

1t is anticipated that Level D personal protection will be used for all planned work.

HASP / Investigation Plan
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Level D
= Coveralls, {Optional)
= Boots, steel-toe

Boots {outer), disposable {optional)

Levei C

Full-face, air-purifying respirator with suitable

" cartridges
Chemical-resistant suit {overalls & long-sleeved
jacket; or polycoated, disposable, chemical-resistant
coveralls)

s (Gloves (imner) surgical latex

Gloves (outer) chemical-resistant {taped to slegves)

Level B

Positive pressure-demand Self-Contained Breathing
Apparatus (SCBA)

Five-munute air pack

Chemical-ressstant splash suit {overalls & long-

sleeved jacket; or polycoated, disposable, chemical-
resistant coveralls)

Gloves {inner) surgical latex

Gloves {outer) chemical-resistant {taped to sleeves)

ef Clayton

GROUF SERVILES

Safety Equipment Associated with Levels of Protection

Hard hats
Protective gloves

Goggles or safety glasses

Boots (inner) steel-toe

Boots {outer}, disposable (taped to cuffs)

Hard hat

Coveralls

Boots (inner) chemical-resistant, steel-toe

Hard hat

Coveralls

Disposable boot & glove covers {optional)

Air monitoring will be performed in order to ensure that appropriate engineering controls

and personal protective equipment are adequate for the tasks being performed. During

activities in which atmospheric monitoring is required, a PhD Lite Gas Detector or

equivalent meter and a PID with a 10.2 eV lamp will be used. Most potentially hazardous

VOCs are readily detectable with a PID instrument. In addition, the PhD Lite Gas

Deitector will be used to monitor LEL, oxygen (O»), hydrogen suifide (H,S) and carbon

monoxide. Direct-reading air monitoring instruments will be calibrated at the beginning

of each day and as required by the manufacturer. Calibration procedures for field

screening instruments are described in the equipment operation manuals carried with the

instruments.

HASP / Investigation Plan
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The action limits for work stoppage and evacuation are a PID reading greater than

10 ppm continuous reading or greater than 30-ppm instantaneous peak; an
explosive gas concentration greater than 20 percent of the LEL in the general work
area; a H,S reading greater than 5 ppm. These action levels, along with the fact that

these activities will be conducted in open areas, will provide appropriate protection

against anticipated hazards.

3.9 ACTIONLEVELS

Unless otherwise stated, the following action levels are for the breathing zone.

BREATHING ZONE ACTION LEVELS
Instrument Action Level Specific Action
PID!Y 5 ppm above background

Don respirators, equipped with combination organic

continuous reading. vapor/acid gas cartridges (LEVEL C).

pIDY

> 10 ppm continuous reading or

Evacuate the work area, allow to vent for 10 mimutes and
> 50 ppm instantaneous peak.

then monitor again. If still above Action Level, evacuate
area and contact SHSO.

Exercise caution,

PhD Lite Gas | LEL > 10 % at the borehole
Detector

PhD Lite Gas | LEL > 20 % at the borehole

Continuously monitor immediate work area.
Detector

PhD Lite Gas | LEL > 20 % in general work

Evacuate the work area, allow to vent for 10 minutes and
Detector area

then monitor again. 1f still above Aciion Level, evacuate
area and contact SHSO.

Exercise caution.

PhD Lite Gas | H,S £ 5 ppm

Detector

PhD Lite Gas § H,S > 5 ppm peak Evacuate the area, allow to vent for 10 minutes and then

Detector moniior again. If still above Action Level, evacuate area and
contact SHSO.

* NIOSH Pocket Guide 1o Chemical Hazards, U.S. Dept. of Health and Human Services, June 1997
(1} PID will be calibrated to 100-ppm isobutylene a minimum of twice during each working day.

All air monitoring readings will be documented 1n an air monitoring data sheet or in the
field logbook.

HASE / Investigation Plan
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Respirators may be removed once air monitoring indicates respiratory protection is no

longer necessary (i.¢., the action levels are no longer exceeded).

If the action levels for work area evacuation are exceeded, work will be suspended in the
immediate vicinity of the borehole or work area for 10 minutes in order to allow the area
to vent, After the 10-minute venting penod, air in the breathing zone will be monitored
by a Clayton field supervisor wearing a respirator by approaching the work area from the
upwind direction. If the PID and the PhD Lite Gas Detector indicate organic vapor
concentrations and combustible gas levels are less than the action levels, work will

continue; otherwise, the work area will be allowed to vent for 10 additional minutes, and
the process will be repeated.

If air-monitoring results in the breathing zone continue to exceed the evacuation action
limits, the work area will be evacuated. Site conditions will be re-evaluated, and

preparations for an upgrade of protection to Level B will be made.

If the SHSO determines a hazard exists due to airborne dust or other particulates,

respirators will be donned by field personnel.

3.10 HEALTH SURVEILLANCE PROGRAM

All Clayton employees involved with this project will participate in a health surveillance
program under the direction of an occupational physician. This program will include a
pre-employment medical examination and an annual examination. Perlodic follow-up
medical examinations are conducted as needed 1o assess the health status of individual

workers based on the kinds of work and exposures encountered by the individual. Each

physical examination consists of the following elements:

HASP / Investigation Plan
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= Review of personal and family health history »  Electrocardiogram, 12 lead

= (ardiovascular risk analysis ¢ Detailed blood and urine analyses
= Daily pressure questionnaire = Gastrointestinal {GI) system

= Complete physical examination = Genitourinary disorders

= Tye test: {near and distant vision, color vision, =

Pulmonary function study {functional lung

peripheral vision, depth perception) capacity)

As noted above, a pulmonary function study is performed on each employee to determine
if he/she is physically able o perform work while using respiratory protective equipment

in compliance with OSHA 29 CFR 1910.134 and ANSI Z88.2 -1980.

Clayton employee medical records are maintained at company offices and at the Health

Company conducting the testing and physicals.

A First Aid kit meeting OSHA requirements (29 CFR, Subpart D, Section 1926.50 and |
ANSI Z308.1 - 1978) will be available in a support vehicle during all fieldwork.

HASP / Investigation Plan
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4.0 AIR MONITORING PROTOCOL

All monitoring will be conducted in accordance with the accepted practices utilized in the
industry.

A PID with a 10.2 eV probe or equivalent will be used to monitor ambient air conditions
at the site during field operations. An operations and troubleshooting manual for the PID
will be kept onsite duning all fieldwork. The PID will be checked for proper calibration a
minimum of twice daily and, as necessary, during the course of operations. Calibration

results will be recorded in an air monitoring data sheet or in the field logbook.

A PhD Lite Gas Detector equipped with sensors for oxygen, LEL, and hydrogen sulfide
will be used to monitor for gases. The detector will be calibrated on a daily basis with the

results recorded n an air monitoring data sheet or in the field logbook.

HASP / Investigation Plan
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5.0  SITE CONTROL

5.1 SITE COMMUNICATION

Field investigators shall use the following signals when voice communication is not

possible.

Waving hand toward the body in a “come here” gesture — COME HERE.
Pushing one or both hands away from the body in a “back up” gesture - BACK UP.

Extending both arms directly in front of the torso at shoulder level, hands open, palms
forward, and stopping them abruptly — STOP RIGHT WHERE YOU ARE.

Throwing the night clenched fist with extended right thumb abruptly over the right
shoulder in a “let’s get out of here” gesture — LET'S GET OUT OF HERE.

s Thumbs up - YES/EVERYTHING’S OKAY.
¢ Thumbs down - NO/THIS DOESN’T LOOK GOOD.

¢ Hands grasping throat - I'M CHOKING/OUT OF AlIR.

e Hands on top of head — I NEED ASSISTANCE.

52  SAFETY ZONES AND ACCESS CONTROL

Should 11 become necessary to upgrade above Level D, control boundaries for site work
will be established and will consist of the Exclusion Zone, the Decontamination Zone,

and the Clean Zone. The following is a description of each control zone:

The Exclusion Zone (contaminated area) will be the area within 10 feet around the
work area.

HASP / Investigation Plan
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The Decontamination Zone {contamination reduction where decontamination takes
place) will be the area from the perimeter of the Exclusion Zone to a 25-foot radius.

The Clean Zone (support area where workers should not be exposed to hazardous
conditions) will be the area beyond the Decontamination Zone.

Movement of equipment and personne! among these zones should be minimized to

prevent cross-contamination from contaminated areas to clean zones.

Site personnel will be briefed by the SHSO as to the location of work areas and Exclusion

Zones, decontamination areas, telephones, fire extinguishers, prevailing wind direction,

power lines (if not marked onsite), and first aid kats.

Potable water for health and safety procedures and decontamination procedures will be

brought to the site as needed by site personnel and will be available in the

Decontamination Zone and Clean Zone.

5.3 SPECIFIC DECONTAMINATION PROCEDURES

All work will be performed in Level D personal protection, and no personal
decontamination area will be set up. Should conditions change at the site causing an

upgraded level of protection, a decontamination area will be established and all workers

informed of the necessary procedures.

While in Level D, all disposable protective clothing will be disposed of as general refuse.
Decontamination of equipment will take place on designated areas if necessary. If an
upgrade to Level C occurs, all nondisposable protective equipment will be cleaned ina
specified contaminant reduction zone before leaving the site. The protective equipment

will be cleaned with a detergent wash and rinsed with distilled water.

HASP / Investigation Pian
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6.0 CONTINGENCY PLAN AND EMERGENCY PROCEDURES

When working within or in association with a refinery, the facility has safety regulations
that all contractors and personnel must obey. Injuries must be reported to the SHSO and
appropriate refinery personnel. An accident/injury form must be completed
{(Attachment C). Copies of the route to the hospital will be kept in all site vehicles.

Emergency telephone numbers will be posted near each available telephone.

In case of an emergency, dial 911 (or "O" on a celiular telephone) and send someone

out to the front of the facility (if warranted) to meet the emergency personnel.

Dlinois Emergency Management Agency (IEMA) | 1-800-782-7860 (spilis)

Alton Memorial Hospital {618) 463-7300

Police 911 or “0” on a cellular phone .
Fire 911 or “O” on a cellular phone
‘Tlinots EPA Emergency Response Unit (217) 782-3637

Poison Control Center {800} 942-5969

Premcor Contact Steve Haug (618) 254-7301 Ext. 530

Cell: {61R8) 779-3069
Monte MNienkerk or Ken Comire
{630} 795-3200

Clayton Contact

6.1 ROUTE TO HOSPITAL

To Alton Memorial Hospital (General): From the Village of Hartford head west to

Illinois 3 North. Turn right on [llinois 3 North (3.4 miles) continuing on East Broadway
Street (2.2 miles) — this tums nto East 4™ Street (0.1 miles). Finally, turn right on Pear}
Street. After traveling 0.2 miles on Pearl Street, turn right onto Park Drive, and then an

immediate right on East Drive. Turn left at Rock Springs Drive, and continue for

0.6 miles to Alton Memorial Hospital.

HASP / investigation Plan
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For a printout of the directions and a map of the route to hospital, see Attachment C.

6.2  FIRST AID PROCEDURES

Inhalation: Remove to fresh air. If breathing has stopped, restore breathing

through artificial respiration.

Skin Contact: Flush exposed area with water. Wash area thoroughly with soap

and water. Remove all contaminated clothing and footwear.
Eye Contact: Flush immediately with large amounts of water, lifting upper and
lower lids occasionally. Continue flushing for at least 15 minutes.

Ingestion: Do not induce vomiting. If vomiting occurs spontaneously, keep

person’s head below hips to prevent inhalation.

6.3  MEDICAL PROCEDURES

Should any Clayton personnel visiting or working at the facility be injured or become ill,

notify the SHSO and initiate the following emergency response plan:

Note: The anticipated nature of chemical contamination on this project does not present
an immediate threat to human health. Other than removal of outer garments and
gross contamination, immediate emergency treatment of injuries will take
precedence over rigorous personal decontamination.

If able, the injured person will proceed to the nearest available source of first aid.

Remove soiled outer garments and, if necessary, wash the injured area with soap and
water.

If the injury involves foreign material in the eyes, immediately flush the eyes with
emergency eyewash solution and rinse with copious amounts of water at the nearest
emergency eyewash station. Obtain or administer first aid as required. If further
medical treatment is required, seek medical assistance as discussed below.

If the victim is unable to walk, but is conscious and there is no evidence of spinaj
injury, escort or transport the injured person to the nearest first aid facility. If the

HASP / Investigation Plan
The Hartford Working Group / Hartford, Hlinois
15-03095_1 1ha004/5/20/2004/ KDC/BRS 20



@Clayton‘
victim cannot be moved without causing further injury, such as in the case of a severe
compound fracture, take necessary emergency steps to control bleeding and
immediately call for medical assistance as discussed below.

If the victim is unconscious or unable to move, do not move the injured person

unless absolutely necessary to save his or her life until the nature of the injury has
been determined.

If there is any evidence of spinal injury, do not move the victim. Administer CPR if
the victim is not breathing, control severe bleeding, and immediately call 911 {or the

operator on a cellular telephone) and advise them of the situation. Otherwise,
seek medical assistance as discussed below.

If the victim is not breathing, administer artificial respiration. If the victim has no

pulse, administer CPR. Control severe bleeding upon determination that the victim
has a pulse and is breathing.

If the injury to the worker is related to the physical hazards previously identified,
appropriate first-aid procedures will be instituted as follows:

Hypothermia

If a worker suffers from hypothermia, medical atiention will be sought immediately.
The employee will be moved out of the cold, and warm clothing or blankets will be
provided. Warming will take place slowly; no food or beverage will be administered.

Frosthite

Any worker suffering from frostbite will be moved to a warm area immediately.
Frostbitten areas of the body will be placed in warm (100 to 105 degrees) water, NOT
hot water. Areas of concern will be handled gently and will not be rubbed or
massaged. If toes or fingers are affected, gauze will be placed between them after
warming them. The injured parts will be loosely bandaged. If the part has been

thawed and refrozen, it will be rewarmed at room temperature. If necessary, medical
assistance will be sought.

Heat Stroke

If a worker suffers a heat stroke, medical attention will be sought immediately.

The victim wili be moved out of the heat and into a cooler area. The victim will be
cooled as quickly as possible by immersing him or her in a cool bath, or wrapping
wet sheets around the body. While waiting for an ambulance to arrive, the victim will
be watched for symptoms of shock. Nothing will be given orally.

HASP / nvestigation Plan
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Heat Exhaustion

1f any worker suffers from heat exhaustion, he or she will be moved out of the heat
and into a cooler place. The victim will lie down with his or her feet up. Clothing
will be removed or loosened, and cold packs, wet towels, or sheets will be used to
cool the skin. One-half glass of water will be administered every 15 minutes if the
victim is fully conscious and can tolerate it. Duning all of these procedures, the victim
will be observed for symptoms of shock. If the victim has not recovered within a
half-hour, or if the victim's condition worsens, medical attention will be sought.

If further medical treatment is required and

The injury is not severe, contact Alton Memorial Hospital (618)-463-7300, and take
the injured party to the hospital by private automobile.

The injury is severe, immediately call for Premcor emergency personnel.

The SHSO will accompany the injured person to ensure prompt and proper medical

attention. After proper medical treatment has been obtained, the SHSO will prepare a
written report.

EMERGENCY RESPONSE PLAN

6.4.1 General

This section provides basic steps required in case of emergencies such as fire, explosion,

chemical spill, and weather-related situations. If any of the above events occur, contact

the SHSO immediately. The SHSO will contact the appropriate emergency personnel. In

general, the following steps will be taken:

142

Determine if site evacuation is necessary. If site evacuation is required, the SHSO
will notify all Clayton personnel onsite.

Shut down all equipment that i1s causing or could contribute to the emergency.
Attempt to safely resolve the emergency.

Contact other local authorities, if necessary (e.g., Police, Village of Hartford).

HASP / Investigation Plan
The Hartford Working Group / Hartford, Ilinois
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6.4.2 Fire or Explosion

In the case of fire or explosion, contact the SHSO immediately. Assess the situation and

respond accordingly. If there 1s any doubt about extinguishing a fire, if present, contact

the fire department immediately.

6.4.3 Chemical Spill

In case of a chemicai spill, immediately contact the SHSO and take steps to stop the
source of the spill, if it is safe to do so. Attempt to limit the migration of the spill using

physical barriers such as soil berms. Take steps to prevent the spill from entering sewer
catch basins.

6.4.4 Weather-Related Emergencies

In the case of severe weather conditions, seek shelter inside the facility. 1fa tomado is
sighted or conditions are favorable for a tornado, go to the rest room and sit on the floor
facing the wall with your head tucked between your legs and your arms over your head

Stay away from glass windows. After the severe weather conditions have subsided, take

a head count and conduct a search for all missing employees.

6.5  ONSITE SAFETY EQUIPMENT

A portable fire extinguisher, a First Aid Kit, eve wash bottles, and traffic cones or caution

tape are maintained at the site.

6.6 SPILL CONTAINMENT PROGRAM

Spills requiring a written spill containment program are not anticipated for the activities.

HASP / investigation Plan
The Hartford Working Group / Hartford, Hinois -
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1217 -

ATED LICHAD DENSITY

12.18
LIGUIC HEAT CAPACITY

1218

i
LIQUID THERMAL CONDUCTIVITY €l its] \4152'?;005;:“(
ture Pounds per cubic Temperatws - | Bridsn thermat unit | Temparanure Seitisn thermal Temgerazure -
5 F) oot {gegrees F) per pound-F idegreas F) m;‘;ﬁﬁﬁ;g‘f“ idegrees £} Centpeise
54.99G 40 402 ~n 50 1.085 40 B3s
54 580 50 404 —80 1,086 s 774
54,370 B0 407 —7 1.047 85 r1g
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53.750 80 412 —50 1.028 8a 528
83.430 20 A4 d 1018 90 586
53.12¢ 100 417 —30 1.008 190 850
52810 110 419 —20 1.000° 110 518
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52,180 130 424 ¢ 881 130 481
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1 49,650 210 443 80 508 210 i
SG 96
100 887
110 N BT
120 A68
130 59
140 849
150 .B4G
160 830

i
MBILITY IN WATER

1232
SATURATED YAPOR PRESSURE

2.
- SATURATED VAPCR DENSITY

12.24
ICEAL GAS HEAT CAPACITY
aturs l Pounds per 10¢ Temperalura Pounds per square Tempearabus Pounds par cubic Termperatira l British thermat unit
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HYDROFLUORIC ACID

HFA

CAUTIONARY RESPONSE INFORMATION

Commen Synonyms

W tery B . Corness o preen Writating odor
Serks and mizas sdah wpsr. Mantiul VERor s pOcEd.
Evatuate.
Reey peophe sway. AVHD CDNT#CT WITH UQlﬁD m NAPGR,
Wear shamicnl pe Fuil with G
apparshn

LN And LA Al Ky W ook down® wapar.
Holly iocol healh sed podbon cortl BQenTias
Prisimet wates intakes,

4. FIRE HAZARDS
41 Flash Pomt:
Ny

51 Fammabis Limis i Az Not Ramrebe
43 Fha Extinguishing Agants: Kot perbinert

44 Flre Extoguishing Agettx Mol m Be
Usad: Mot pestinery

43 Speciai Hazards of Combirtion
P

roductz: Toxw and AN vagors
gereriniad when heged,

4.5 Beharior in Fire: Mol pestire

4.7 Auty ignition Temparsiurs; Moy
4.3 Emotical Hazards: Not pertres
o4 feursethe,
Fire Flamwﬂ'ayh BOKuCe on ortaal weth metals. 48 Burming Aate: Not fomrabie
T4 wikhy S8 Breathing 4.40 Adiabatic Flams Tempataters: Curactly
awat:l\,a. A ae3ikabie
441 Stakchometrie Alr te Fuat Ratlo: Mot
EXPDSUTE CALL FOR MEDSCAL AlD. pertingne
v 412 Flarme Tevapeeature: Camenty not
I burn pyee, rone 300 Proat avaictie
Harfi ¥ intaed.

Move 2 resh 38, .

# bregtheng has Sopurd, ghve antdicsl segpiration.

It breathirg 5 fBCUN, ghe axypen

IF INEYES, Mwemmwﬂmwh piey ol waer,

Loue

Wil baen glin and syes.

Hurmi i swalowed

Refrove contamnated cothing ard shops.

Fagh afleciec e as with penty of water

F M EYES, hoid eyedds open and Nush with perty of waisr

F SWALLOWED ard victim is , harve SICHm ik waker

e ik,
DG HOT NOAKE VOMITING,

4,12 Coenb Botar Ratio (R i
Product): Nor pavtinent

414 Minimum Oxygan Concantration e
Gambuﬂoﬂ {MECE): Mot Ested

7. SHIPPING INFORMATION
7.1 Graces of Purity: Reegera. 4851 tectiigal;
5255%: 70% groow
7.2 Storags Tamperature: Amtem
7.3 inart Mrnosphaa: Mo equirsmren
7.8 Yanting: Pressuevavmm
.5 B Puitution Category: B
T4 Ship Tyne: Oeta mt aviatabie
7.7 Bargo Hull Type: Cumersty rot avaibbie

W ter mummmwa N VERY LOW CONCENTRATIONS.
a‘i My be dange1ous 1 R crimis watet rigkes
Pollution | motity ncal heakh s wikite oficials,
Moty opeiTIOn of sy watet riaies,

1. CORRECTIVE RESPONSE ACTIONS

2. CHEMICRL, DESIGNATIONS
Ditste 3r0 msoerse
Stop dh

21 GG Connpatibiiity Group: 1 Mon-axidigng
Gischame minral acki
Cresnicat ane Prysica Enostient 12 Formula: +F
Hewsrakze

0
1.3 IMOMUN Dusignatios: 801790
24 DOT 0 Na.; 1750
2.5 TAS Ragistry Ne.; 7564-30-3
2.8 MAERS Guide No.: t57
17 Sandard Industial Trade Classification:
52238

5. CHEMICAL REACTVITY

5.1 Ranctheity with Water: No reaction
52 Rwactivity with Conwnon Materoiy W3

33 Stability Duving Tramiport Statie

54 Neutralizieg Agevts for Acids and
Causties: Flush ety water;
Powdetd Smestooe. daked e, soda
sk, of Socian beartonate,

55 Poberwrization: Not pretineoy

5.6 innibitor of Polymerizatien: N0t parirent

B, HAZARD CLASSIFICATIONS
&1 43 CFR Catpory: Conasive mamnat
8.2 A CFRChay; &
B3 4% CFR Pachage Groyp: §
2.4 Warine Polivtant: Mo
8.5 NFFAHuard Claesification:
Ca Claastcation
Haalth Razzrd (Blve)____ o
Flammatlity {Rethhe .. 0
extnstity (Yelhowy__.__ g
8.% EFA Roportabio Cuasatity: 100 s
8.7 EPA Paliution Catagory: B
&3 RCRA Wasta Number: 1134
8.9 LPAFWACA List Yes

3. HEALTH HAZARDS
3.1 Personal P E Proger Ciothing missl be woem SO arEI0E LRSS e Tody
nclanuuu!n ﬂmmmmmmummmmmmmn

intte 5 Chemisy Chercal Salety Daca Shomt
5025, A showe ardd an eye wash must be vaanie.

13 Symptoms Following Exposure: Senows and sainl bume of eyes ard shin

a3 'lmmo!&:mm HNGESTION. Nave wichm drink wates o il 00 NOT itk vomiting, SIGK:
¥ vittiin has comm in contact with ki or vapos, prd hirn i & showes and cait 3 phaysicien. EYESC
Ty with water lor 2 it 33 min, 2eg cotmul physician,

L4 TLV-TWA: Kot B,

35 TLV-STEL: Mot bemen,

3% TLV.Colling: I pomaa F

AT Temichy by ingestien; Cuzenty not avaikible

LR Femicity by inhalathan: Sumenty e avaitabn,

3% Chianbe Toxicity: Currently nol 2vaikatie

318 Vapor (Gas) britant Charactieistics: Vapors cause LauSE pvers Tration of Sy o o et can causs
&YE dogt kang inkry.  They Carrol be Wierated even 3t Dw CONCEMTALON.,

A1 Lkiuid or Solld Charscterdstics: Severs shin imrtant. Causes seromd ard tighoegres Duvs on short
LOPRSLE very IRFIOUS o (e ayes,

3,12 Cdor Theaahaidt Carety 10t avaiatin

333 IDLH Yalua: 38 opm 3 F

$.74 OSHA FELTWA: 3 pom as F

195 OSHA PEL-TEL: Mot it

L DEHA PEL -Caiting: Not Rtedd,

LiT EPA AEGL: ot atecs

&, WATER POLLUTION
61 Aquatic Taxigay:
B0 o™ MVt st wate s
*Twre petiod ol specied
42 Watwriowd Toukiy: Comealy ot
avadtatle

£3 Biologles! Oxyqus Dwnand (BOD): Mone
§4 Food Chain Concentration Potential:
Norme

4.5 GESMP Hazard ProfHe:
ian: O
l}.n'mge o [being resources; 2
Human Ora? hazard: {3
Human Contact hazard: 11
Reduction of amenitiss: 300

3, PHYSICAL & CHEMICAL
PROPERTIES
3.% Physical Staty at 15° € and 1 atm: Uigeis
B3 Muolecular Weight Mot pystine
9.3 Boliteg Pourl ot 1 s $5TF adrta
JATK,

3.4 Fraazing Point Not pertinent

57 Spacific Gravity: 1258 #25C sy

4.3 Liquid Surtece Tansion: Not meeonen

33 Licpuld Wader tmrfacial Tension: Mot
Tt

210 Vapsr [Gas) Specific Gravity: Mot pertinerd

%11 Rotha of Specific Mastx of Yapor {Gas}:
Bed pertirem

35 Latert Heat of Vapusitation: 543 [P
361 calig= 151 X 10* bag

3.13 Huat of Combustion: Not pecinern

9.4 Heat of Decomposition; Not petirers

313 Pyt ot Sohrtion: «68.5 Bl u 37,0 eatg
= 155 X 10° g

948 Huat of Potyroerization: Mot pertiners

417 rasl of Fusion: 547 cany

9,10 Lirviting Value: Curantly not avaitbie

3,19 Rai? Yapor Prissure: Vaces “Physical
DFODErtEs apoly (o T0% of sokgor,
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HYDROFLUOQRIC ACID HEA
820 .21 922 423
SATURATED LIGUID DENSITY LIDWI0 HEAT CAPALITY LIGLAD THERMAL CONDUCTIVETY LD VISCOSHY
Temparature Pourtds per cubic loot Temnperahire Britiah thermal nie per Temparatire Brifich thermmas unit nch tamporsture
teiogses F) tdegrecs F) poun-F togrees 7) St haresuar oo ? \dagrosa Fy Cardipoiza
13 50,429 L 0,792 ]
28 80,230 % 0.704 o 3 e
25 84120 E nyor T
Ao T 959 Az b.7n4e
35 T9.00% 42 [-Na3 P
4 79850 44 9.713 E
45 T3. 490 48 4713 R
50 78338 a3 E712 T
55 79.47% 0 o.rze 3
0 79, 52 arz L]
45 870 54 8T24 3
rn Ta.708 24 arar N
75 T.558 58 0728 T
B TE.400 L AT
¥ 73258 42 @733
54 2735
&4 arsa
53 6,745
T o742
T2 4744
74 Qrar
Te 0,745
7% 2.751
a0 9753
a2 2755
a5 6752
224 325 918 837
SOLUBLITY ™ WATER SATURATED YAPOR PRESSURE SATURATED YAPOR DEMSITY DEAL GAS HEAT CAPACITY
Twnpreratiite o0 Temperaturs Pounds re Tamperatirs cuble temparature e .
{degenes F) Paunds par 108 pound tangeaes F) per sauaes ineh (Gegras F} Pounds per cublc foot (degrees F) Sehish Shesmust uni e
[} [~4 c ]
] 1] [ 9
s R R ¥
< R R
1 E E P
] H N 3
1 ¥ T R
E L L T
h Y ]
N
H » E
° ] N
T T Y
A A
v ¥
. A
t 1
L L
A A
] B
1 i
13 E
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HYDROGEN SULFIDE

HDS

CAUTIONARY RESPONSE iINFORMATION

Cominon Synonyms Gas Cobriags Rogen egy ador.
Suhaentad hyomogen Ut odoress 3t
et Mydrogen m.
Lot

Shites. aret biviks 30 weptne, PomoTEng, fanrats, vislte vagor coud is
prxhuced.

Heep profie aney. Awnid Somtact with gt

Wear gagries and asil-cortained tyeatvng apparats
Stmst off igrHbon sourens and cad e department,
Evaciinla aen in case of lorge duchatyers,

Fliry upwind 5od tbe willtr Sy 1o TXmack down vager
Redty ocsl hesith s polAon conirol sgencies,

Protect water injwhes.

Fire FLAMMAERLE,
Fiashbock Slong vapor il may octur
fay expince ¥ igritad in 20 eneised ares.

4. FIRE HAZARDS
4.5 FLaan Point:
Frmviate: gag
4.2 Fonwnabl Limits it Alr & 3%-45%
4.3 Fire Extinguishing Agorts: Siop o af
gas

4.4 Firg Exlinguishing Agerts Mot 1o Be
Used: Mot peoiners
45 Speciat Mazards of Combustion

Praduatst Tor; gases are germezed in
fras,

4.5 Sehavior in Firs: Vaoor is heavier tan
2% el Haay oved Corsale rabis ElanCn
10 2 Souce of itk and Rash back.

47 Austo igition Yermparares: S00°F

48 Elactricat Havards Mol perinem

43 Burning Rate: 2.3 rrrvimin (Boday

4.10 Adisbatic Flarme Tomperaturs: Camrerity

7. SHIPPING IHFORMATION
7.1 Srades of Purity: Purifiad: tecrvical
7.2 Stormge Temperalire: Ambimen
7.3 inert Armosphare: Mo reguinenmen
7.4 Venting: Safaty rekef
7.8 0 Paitution Catrgory: Carenty not svadntie!
7.8 Ship Type: Carrmrity rat avatbabia
77 Barge Hull Typn: Currendy not avaitabe:

8. HAZARD CLASSIFICATIONS

43 CFR Package Geoup: Not pariren,

Ed Marine Poflutant Mo

B3 HFPA M3 Claasifeation:
m%"é.':m {Mf:h?m
Fiattwrablity (Rod). ... ¢
instability (Yallowy .. D

4.5 E£PA Ruportabio Guardhy: 100 pounds

A7 EPA Poihstien Catvgory B

2.8 RCRA Waste Nursbar: L1125

5.9 EPAFWHCA tigh Yoo

POl e dslibie
Wear goggies and sai-comained breathing apcarats. 4,11 Stoichometic Ale ko Fuet Ratia: 7.1
Stop fow of 533 E possibi, {oa.y
Cool exposed contairsrs 3nd #wn efucting SHuof with watyr 412 th!. Famparstun: Curety mm
Let e . 3vaHatie
413 Cmib Matss Ratia IR, "w
CALL FOR MEDICAL A0, Product): 2.0 (cale.)
EXEJOSLII’E 414 Miremum Cuygen Soncsetration for
VAPOR Combustion (MOCCE N e 7.5%;
POISGNOUS IF INHALED. Ol w11 8%
ikt to eyes
Merve: 1 fresi a.
¥ Droatraing Ras slopeed, give artficial respiration. 5. CHEMICAL REACTIVITY
¥ bemattarg i $fficul, give opges, - .
IF M EYES, 'Ol ayeids apon ard Hush with pie oty of adtor, s1 WWP‘"MMNW
ST Reactivity with € Ma Ny
Water HARMFLL TO AQUATIC LIFE N VERY LOW CONGENTRATIONS. RACHon
M May be dangronrs ¥ E enters waer irakes,
Poltution

Notity Bea heakh and wittile officials,
Nottty spmratrs of Nearty wates ikakes,

1. CORRECTVE RESPONSE ACTIONS 1. CHEMICAL DESIGNATIONS
Dilute an disperse 2.1 cG Hity Group: Not b,
$i09 dacrargs 22 Fermut: s

22 MONUH Duigiation: 201053

L8 LOYID Mo 1353

15 CAS Regivmy Mo, 7785064

25 KAERG Gurde N 117

27 s Trade & 2
B2

53 Stdity During Transport; Stabe

54 Neutraticing Ageots for Acidy and
Caustics: Not pertines

35 Potymerization: Mot partiean
35 Inititar of Polpmariiation: Nt pertitent

& WATER POLLUTION
6.1 Aquatic Toulcity:
1:38 ppemids henamean

o/ 1L et water
SIEIG 5 okl thabal water

B3 Wamrtowt Taxiciny: Carrastly not
avaiitie

3. HEALTH HAZARDS
3.3 Parsoral Protective Equipment. Rubbar-ramed gogoes: aporved ESEHARIY DTAECEGN
32 Symgtama Following Sxposurs! lritaticn af Aty 03e and Bunx, I high concartrations g

tigiea, Rypetine a an rESERatOTY Saralyss May dotur, Sery high concenty atians. mery orotucs
prATngry eaRne,

3.3 Traatmwet of Expusure; INMALATION, mmove victtm tam txposure; § breathing s sktped, give
anificial fespir abioe; advminister Qeygen ¥ resded, consul DitySicaan, EYES: wash wih gierty of
e,

A4 SLVTWA 10 ppan

A% TLV.STEL: Mot iswd,

18 TLV-Calfing: 15 pom

37 Texicity by ngusion: Hydmgen sufoe is PPREEMY A% & s F DM eape AU, $6 impestion it
ity

3.3 Toxichy by tnhatation; Cumsnty hol avaiatie,

3.9 Chronie Taxichy: Currery fol avaiiie

310 Vapor (Gas) irltast C Estica: Vapoe iy
Rram FOOREIE ot Nigh AP0 LNCaTZ AbGe,

3.7 Liguid e Sofid Charsctenstics: Miniman hazan 1t splled on ciothing ang dlowed i rersin, Ty
CausE Wtmeing and reddering of the skin,

.12 Odor Threshold: 60047 ppm

LEIWNM Vatum: 100 pom

L34 CSHA PEL-TWA: Hot e

.95 O5HA PEL-STEL: 50 pom. 10 mingie ptak ohce per 8 how shft,

16 OEHA PEL-Calling: 20 tswn

397 EPA AEGL: Not Isteg

HYRAGG SUCh ON pesonnet wil Mt upudily

6.3 Oxygan Damand (80D

TRy o zvasote

£4 Food Chain Concantration Potential:
MNore

-

6.5 GESAMP Matard Profte:
Blasgcumulation: §
Damage to living nesowrcas: 3
Hyman Oral hazare: 2
Hisman Contact hazard: I
Raducion of amenites: X3

2. PHYSICAL & CHEMICAL,
PROPERTIES
B9 Proyrsical Stath a0 15" C and 1 atmy; G
2. Molacular Weight: 3408

3.1 Sgiling Point 1 1 ¢tm; ~T8.7°F w604 =
123%

%4 Froazing Pobnt: -117°F =i 8T 198 47K
9.5 Critfeal Tomperature: 212.7F = 100.47C 5
3738

38 Grithat Prewsyre: 1300 pata o 389 atmz
T.46 M

§ 37 Specific Gravity: 0.916 o 50T {enad}

9.3 Liguid Strface Tension: test,) ¥ dyvesicm
=000 Nim at -61°C

59 Uquid Water imtertaciod Teaslon: Currery
ot avaiapie

9.1 Vapor (Gax) Spacific Gravity: §.2

%.11 Ratis of Specific Hests of Vapar {Gasy:

91T Latent Raxt of Vaparkation; 234 St 3
130 ca¥g 2 5.44 X 10° Jg

911 Haat of Comirwstion: -§552 Snuib
LG = ~152.4 X 10P Iing

.14 Haxt of Decompositives Mo pertEene

$.35 Ham of Sohtion: Not peftinent

9.8 Hast of Polymerization: Nt pestinere

917 Hmst of Fusion: 18.8 cakg

313 Limiting Vakou: Curnty not avaisbin

919 Rkt Yapor Prawsure: Curmeeny not
Fvalabie
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HYDROGEN SULFIDE HDS
220 3,23 3.32 821
SATURATED LIGLED DENSITY LICRID HEAT CAPACITY LCUD THERMAL CONDUCTIVIFY LIQUID VISCOSITY
Femparatura Pounds per cubis foot Ternparsture Brish thermal unit Temperatury ritish thermaat wnd & Tomperature Certions
(degeass £} - toegeees £} paund-F e {dagrees 7} wﬁ:. vnE.E:!ﬁMca-hﬁw {degrees F) osise
N 58 0430 M At
o A4 2430 o * B
T Al T450 T
e L4353
P 38 0.436 £
£ 25 0638 2
R 24 0.430 A
T -2 0.430 T
¥ 20 Q435 U
® Y 0430 N
€ E
] ]
T ¥
934 225 2% 2.37
SCLUBRLITY H WATER SATURAYED VAPDR PRESSURE SATURATED VAPOR DEMSITY DEAL CAS HEAT CAPACITY
Taumperature Tempurasits ¢ Suarn inch Temnperanwe P i toot Tenparatunes N .
P s 1953%__0“.““.22 {Gegreen ) Prands par g Idegrees F) oA ey cubic dugrans ) Egﬁ:iwﬂ
N -0 13263 0 [ S50 A 0.236
L] 75 1A -5 0.t2580 s 8217
T -7a 12400 -0 494172 50 .21
-85 13320 &5 LI585 75 8240
[ &0 23.320 <A T.ITEM 00 341
E -85 25504 55 Q20000 128 Q42
R -50 18780 58 [ e 150 344
1 -5 1.9 45 434800 175 at4s
] - 36380 40 T80 100 U246
1.3 =35 .79 -5 36438 s o348
£ ~30 5440 -30 L3870 By 0249
N -25 300 =15 038980 178 %251
T 20 54,290 -2 040530 o x5y
-15 L& -5 T.44480 ns o2
-9 $0.879 -19 046530 A5 a8
B 000 5 653040 s b.2%7
o (LR a L.5773¢ 00 a.3sa
13 91849 5 82800 425 .25
k1 100,198 1% o.sa130 450 4282
15 1HI_29 1% AT 4TS 0.284
20 1200 2 R73T3R 300 ¥ 13
5 111298 25 G.a6040 525 0267
3 FHA00 W 2880 550 Q2es
as 155298 35 C.%9630 575 &I
490 Thk. 508 L 157000 (3] DI
4% 1400 a5 1. 14200
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METHANE

MTH

CAUTIONARY RESPONSE INFORMATION

Common Synonyms Gas Golortess Weak oot
Marsh gas

Maturst gas

Licnkd Soals and boils on water. Flammabie nisible vapor clu is
produced.

W By,
WHOETT

Evacuite mea n case of Broge
Avasl pontagt with Sguad and wapor,
Bily eat haalh o pORIEGN SO G3RN00E

Fi!'e FLAMMABLE .

Flashback aiony vapor trail may ooour
May axapiade i ignited in an encioses area,
Stop discharge if possitie,

Coot exposed cunldiners and protact man effecting shutol with walsr
el fire burm.

4. FIRE HAZARDS
4,1 Frash Point:
Flammabie gas
4.2 Fiammabie Limits tn Air: 5.0%15.0%

43 Fire Extinguizhing Agents: Stop fow of
gas

4.4 Fire Extinguizhing Agents Mot ko Be
Usest; Water

4.5 Speciat Hazargs of Combustion
Praguets: None

4.6 Behavior in Fire: Not pertinent

4.7 Auto Ignition Temperature: 1004°F
4.2 Eleetrical Hazards: Glass |, Group D
4.9 Burning Rate: 12.5 mevtn.

4.10 Adiabatic Flams Tamperature: 2338,
Est)

4.17 Statchometric Alr 1 Fuel Ratio: 8.5
feaic)

4.12 Fiama Temperatura: Currantly fol

Exposune ] “ALFORMEDICAL AD.

VAFOR

Nol iFmilaling o eyes, Aose o throal.

W inhated, will cause BzAness. GIfoul Dreathing, ard
los3 of consgicusness

Move to fresh air.

H breawng has siooped. gree arlificial respiration,

Hf brmathing it Giticuk, give arygen,

LICLAG

W cause Frostis.

Famh aftacied areas with planty of water,
OO NCT RUB AFFECTED AREAS.

4.13 Combusiion Mola? Ratis {Reacisnt to
Product): 2.0 {caic.}

414 Pk Orygen G tor
Combustan (MOCE): b divent: 12.0-
12.1% CCe diluent: 14.0-14.5%

T

7. SHIPPNG INFORMATION
7.3 Grades of Purity: Research Grade. pure grade
7.2 Storaga Temperature: -250°F
7.3 iner? Almoszphere: No raqstamanl
7.4 Venting: Salety rebel
7.5 MO Poliution Category: Currently rot svaitabie
7.6 Ship Type: 2
Barge Bull Type: Currently not svailabie

Water oot nrenlid 10 acxeatic e,
Pollution

5. CHEMICAL REACTIVITY

.1 Reagtivity with Water: No reacbon

53 R y with € fate: No
reacyon

5.2 Subillty During Tracsport: Sianie

5.4 Meulrallzing Agents for Acids and
Cawsties! Nol partirens

5.5 Poiymerization: Noi perfinent
5.8 Innlbivor of Polymerization: Mot perinent

8. HAZARD CLASSIFICATIONS
£.3 43 CFR Category: Flammable gas
&2 49 CFR Glass: 2.1
8.3 49 CFR Package Group: Nol pertinent.
3.4 Marine Paliutant: No
8.5 NFPA Hazard Classificabion:

Calegory Tlazsification
Hepith Haxard (Bive}..,...... ¢
Flammability {Red)........... 4

nstabliity {Yollow . . bl
8.2 EPA Reportable Quantity: Not Bsted
8.7 EPA Poflution Category: Not dstes,
2.8 RCRA Waste Numbar: Kot isted
8.3 EPA FWPCA List Not bsied

1. CORRECTIVE RESPONSE ACTIONS 2. CHEMICAL DESIGNATIONS
Slap dischal . : 31, 1

Chamical and Physica: Treatmenl: Burn ;; Ef;:i:ﬂ;::“'ﬁ Graup: 31 Paratfin

23 IMOMUN Designation: 2.0/1871

2.4 50710 Ne.: 1971

& gistry MNo.: T4-82-8
2.6 NAERG Guide Nc.: 115
T il Tracte LI

e

3. HEALTH MAZARDS
3.1 Persoasl Iy : Seilc
protective ciothing ¥ exposed o hguid.

Q appatatus for high concentrations;
3z

aven at 5% mm::mrazlon g,
3.3 Treatmanl of Expesurs; Remove o fresh air. Suppor respiation,
3.4 TEVSTYWA: Mot isled.
A5 TLWSTEL: Ned isteg,
3.6 TLV.Ceillng: Not ksied.
11 Toxicity by ingestion: Not partinent

1.8 Tozicity by Carrariy not availa
18 Chronic Toxicity: None
.40 Vapar {Gas) britant Ch . VBOONS are

5 10 the eyes and roat
3,1% Liguid or Sals Charscieristics: Mo appreciatie hazar. Praclicaty hanriess 1o the dkin, because #
evaporstes tuickly, but Ity £ause o Rosthile,

312 Otdor Thewshutad: 200 ppm

143 1DLH Vadue: Mot istad,

3.14 O9HA PEL-TWA! Nol Bind.

3.15 O8SHA PEL-STEL: Not ¥slea

116 OSHA PELLeitlng: hat isted.

117 EPA AEGL: Nol §slea

ay cauhe asphyiakon, No sysiemic aligols,

6, WATER POLLUTION
6.1 Aguatic Toxieity:
None
6.2 Waterlowl Toxicity: Nons
5.3 Biologicai Oxygen Demand (BODY: None

6.4 Food Chain Joncentration Potential:
None

6.5 GESAMP Hazard Profile: Nol kstec

9. PHYSICAL & CHEMICAL
PROPERTIES

9.1 Physicat State 3t 15° C and 1 atm: Gas
2.2 Kalesular Weight: 16.04

9.3 Bolling Point at t aten: ~258.7°F = .184.5'C
=1L

9.4 Freezing Point: ~206.5°F - 182.5°C =
90TK
9.5 Srilical Yemperaturs: —116.5°F = 82 5"C =
190.7°%
9.6 Ceitical Preasure: 653 peia = 45.44 alm =
EC M7

9.7 Specific Gravity: 0.422 at ~160°C (hquic)
3.8 Liquid Surface Tension: 14 dynesicn 2
G074 M ~181°C

9.3 Liquid Water Interfaciai Tension: {asl.} 50
dynasicm = G.05C Nm at 1610
.10 Vapo? {Gas) Spesitfic Gravity: B 55 10

.11 Ratio of Spacific Heats of Vapor |Gas):
1.206

Lalent Heat uf Vaporization: 2184 Buuty =

121.9 calg = 5,100 X 10° Jrig

211 Heal of Combustion: ~21,517 Bt =
-11.954 calig = ~500.2 X 10° &g

9.14 Heat af Decomposifion: Nol pertinent

315 Heat ot Solullon: Mot perinant

9.16 Haal of Polymwrization: Nob perinent

9.17 Heat of Fusion: 13.96 cavg

2,12 Limiting Vaiue: Cunenlly not availbie

9.4 Relc Vapor Pressure: Very ligh

212

HOTES
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METHANE MTH
9.20 .21 9.22 3,723
SATURATED LIQUID DENSITY LIQUID REAT CAPARCITY LIQUID THERMAL CONDUCTIVITY LIQUAT WISCOSIFY
smperaturs r cubic foal Temperature British therma! unit per Tempesature British thermat et inch Femperaturz ;
degraes F) Paunds pe (degrees F} pound-F pe! tdegrees F) per hour-square fagt-F {degress F) Centipoize
-390 27.990 -290 0.802 N -290 0.230
\288 27,300 \285 0808 o 288 0.254
<288 27608 -280 9,615 T ~280 0.225
-84 7100 <275 ean <178 0,290
«282 7610 270 0827 b4 -Zto Q.17
-130 27.510 -265 0,833 € <285 0.161
-273 27.410 ~268 0.539 R -260 9.146
278 2T.34% T
274 z7.220 }
212 27,120 u
=270 27.020 g
-268 26330 N
266 26,830 T
264 26.730
282 26.630
268 28,540
3.24 - . 2.27
SOLUBILITY IN WATER SATURATED VAPDR PRESSLIRE SATURATED VAPOR DENSITY NEAL GAS HEAT CAPALITY
Tempetature t 100 pounds Tempetature Pounds per square inch Temperature Pounds per cubic foot Temperatura it i
{segroes FY Pounds ;u‘"mp (degrees F) o per sq \deqrees F} pe {dagrees F) British f::::,:“m per
i -290 2.640 -390 2.02325 4 0.504
N -8R 38086 -288 0.82817 25 0.513
5 +286 3.412 -2B8 0.02338 50 4522
[+] -244 3.881 -284 0.03284 % 0.532
S ~282 4355 -z82 2.93661 o8 0.541
v 780 4.898 -280 0.84074 125 0.551
8 -271 5494 -27% 0.04519 150 9.561
1 «276 6.146 «2TE 0.05000 175 8.572
E -274 6.858 274 B.05519 208 o.582
=272 7.833 =212 006077 25 0.593
-2 8.474 -&tn 0.06674 250 .64
268 3.387 -258 0.07318 213 0.615
-256 10.370 ~266 D.08004 300 0.626
1254 11.449 ~284 003736 325 9.638
-2l2 12.580 -262 D.0351% 50 b.850
<268 3829 -266 0.1635¢ s Q667
-258 15.158 -258 #1133 e 0.674
-56 16.570 -256 Q12160 a5 4.686
#2854 18,104 -254 0115 430 0.899
-252 18.720 -252 0. 46190 ars o.r12
~250 21.480 -250 015290 ] 2.724
-248% 3.310 -348 0. 16450 325 B.7i8
<245 25.21% ~-246 017678 550 8751
-244 I0.380 ~244 9. 78360 &75 0.765
242 29.580 242 020500 500 u.778
740 31920 -z40 o.21718
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METHYL TERT-BUTYL ETHER

MBE

CAUTIONARY RESPONSE INFORMATION

Conmon Synonyms Liguia Conmess
terhSatyl msthyl sthas
ZNberireay-2. [
2«:«-,:;«::&»“ opan: Floats atdd mmixes slowly with water.

Noep peopic evay  Awoid cuninet vwih Squid B vape:.
VHea geigies e yeth contained brewthing spparaho,
St off ignition savrces W call e G

Sy upwinid anG (e wWhisr SOy 10 TNOSE Sown” vapom.
Mottdy oozl hexlih pr palttion sorirol agencies.

3 FLAMMAZLE
Fire Flashback abng vag ol moy oocyy.
Vator rmy expiode H lgnhes 1n an entosed armn,
W gogies. sel-contained breathing aomes ats, 2 fbbes
Qe CtING, InCig gives and boats.
ish with weater spray, dry cheriCal, foam or cirbon gaaice,
Coot exposed s writh water,

CALL FOR MEDICAL AD,

NAFGR

A rrikd wTiard D aypes 3ng siin

4 irpaled, may Couse diniress andier sufigestion
Sove 0 freah i

¥ breatreng has S000ed, gve artfical respiration.
B begqereng i3 SMTUE, vt DmGEn.

LICRAD

My imstate of um siin aod 2ves.

Moy be smarmidl § swalpued,

IF (M EYES DR ON SKIN, fush with nncing wates ke 2

Eas 15 mlewass ROl eyedds oper i recessany,

Wash shan with 5030 ahd watks,

REtrree ane SO Sorbdminated COMTING and shoes

EL

IF SWALLCWED arat victin & UNCONSCIOUS OR HAVING COMLSIONS,
0 rathing e pl ke wittion wanmn

Exposurs

4. FIRE HAZARDS
4. Fiasn Poine -14F CC.
42 Flanwrable Limits in Atz Curenty 2
availatie

4.3 Fus Extinguishing Agerts: Watar Speay,
oy Crenveal aohol foam ot sarten
dianie

.3 Flra Exsinguishing Agerts Not to Ba
Usadd: Not prdirert

4.5 Special Hazards of Combustion
Products: May conin NTRteg and
ORG QasEs

Behavior in Fire: May be ignites by M,
ks ar Kamest, Comainecs Moy
expiode in heat of firm. Vapor explosion
razard IN0GTS., SUATIORTE, OF i sewers.

Ao bgnition Tampensture: Comently rol
Fvaiie

Eheetrical Mazarda: Cusrently ol
avaiabie

4T

44

43 Beming Rate: Cumenty mx svaibobis

4,10 Adizbatic Fluma Tamparstuto: Cattranmy
FOT 3vailable

4.1 Srelchomatric Al b Fuel Retie: 1.4
frak)

413 Flarme: Temparatusg: Cuventy sot
DAl
a13cC ion Makar Ret
Product 22.0 (eak.)
4.14 Minimum Oxygen Concantration for
ion [MOCEY: Not ¥sted

o

7. SHIFPING INFORMATION

7.1 Grates of Purity: 87Y,

72 Storage Twmperaturs: Cumently not awaiakse
7.2 Inert Mtnosphare; Lufrenty rol avaitatee

T4 Vesiing: Cuttertly not avsitabe

1.3 40 Patution Category D

7.8 Ship Typw: Data A avaiaate

7.7 Barge Hull Type: Curenty rof avaibibe

8. HAZARD CLASSIFICATIONS
49 CFR Caungoey: Fiammabie tgud
4.1 43 CFR Clasx: 3
3.3 43 CFR Pachags Group: i
8.4 Marine Pollutant: Ng
5.5 NFRA Hatard Clyssification: Not Tted
&8 EFA Rewortabie Guantity: 1000 pouros
&1 EPA Pollution Catogory: C
B.X ACRA Wasia Number: Mot kited
2.9 EPA FWPCA Uit Moy Ssteg

5. PHYSICAL & CHEMICAL PROFERTIES

9.1 Physkcal Stals at 15° C ane 1 atmy; Lo

4.2 Volegutar Weights 28,15

3.3 Doiling Potet 21 1 atm: 131.4% = 552C =
I2W2N

3.4 Fraating Poing 164 2F o 400 2 AL 25

Waier Efdwca of rw COMCAnGrations on aquotic e o unkegwn,
- May be dargeroud # & enters waier intaies.
Polistion | mey nca mate: s witfiee offcials,
Hoty operacss of nEariny woles FIakes_

1. CORRECTIVE RESPONSE ACTIONS 2. CHEMICAL DESIGNATIONS
Shom Giscname

" 21 CG Compatibiity Groug: 41 Ether
Conain 2 Fotreuta) {CHnCOCH CryoCOCHE
Colecton System: Shirn * IMOVLIN !
Chemical ant Pyscal Traamere Bom

ixtry Ko.: Curtently not avaiote
25 NAERG Guide No.: 32/

zr 4 Incustrial Trade Ck
§1816

3. CHEMICAL REACTIVITY

51 Ruactivity with Water: Mo feacim

5.2 Raactiviy with T by
s

53 Stabliiey Buring Tramcpon: May fom
&) e peroxides o Standrey. hlay
RIC vigrously with Quidhzing Haterias,

54 Noutraliming Agents kot Athds and
Caustice: Nl pestirene

55 Polymerization: Not pertners
5.8 inhibitor of Polymenzsioa: NoT o finem

3. HEALTH HAZARDS

11 Personal Protectivs Equi Wear poggles, sa¥ e e aifing fublet gloves,
Baats ard dverCiothirg.

43 Symptomu Follpwing Exposure INRALSTION May cine dmness o Sulfocamon. Contact wary
R Ot Bt wyws O SKiN, May e havofl ¥ swatcwed

13 Traaumant of Exposurs: INHALATION: ove victim 1 fresh 237, £al ermevgency medicas care. I not
breathing, g antifeial ressiction. If reathiog ks S, Eve oxygen, EYES OR SO Fash with
nawirg water for 2 et 15 minses: ot eyelds open ¥ necassary. Remove and isoizte

NG 3 ShoES 31 e S, Keveq wickim quiet 3N ITGantin ronmi body

orpernre, INGESTION !n‘cﬂnhmmm&qm.mmemm
WESn wam,

34 TLV-TWA: 40 pom

- 35 TUV-STEL: bt Jsted.

1¢ TLV-Caifing: Mot sted

37 Toxicity by ngeation: Grade 2. 10w = 2,98 pfkg {12}

L8 Toukcky by Inhelatinn: Comently mot avaibbie.

18 Ciwoaic Toxicky: Correnty not avaiksnis

386 Vapor (Gas) keftamt Characterbsties: Vators cause 3 Skt Someting Of e eyes sion are mapesinry
Ey=iem € presear in tigh conce riratiosa. The aect is terpgrary,

391 Liguid o Sabd Chaencteckethes: Minimum hasird. ¥ spiled an cioihing and akowed 1 remaen Ry
TRAS SroEng ang redoening of skin

3112 Odor Threshold: Curmaty rot svaitable

1HIOLH Value: Not ksied.

114 GEHA PEL-TWA: Nol lsied,

313 GSHA PELSTEL: Not igtent,

1AE DSHA PEL-Lang: Mot kawd.

L17 EPA AEGL: Mot ied

8. WATER PQLEUTION
.1 Aquatic Taxicity:
Ceateny oot Fvaitioe
8.1 Watarfow! Taxiciy: Cumerty ol
avaiabie
5.3 Bicloglcal Coypan Dwnand (B00):
Caurrently 1oz avaikazie
44 Food Chain Cowtentration Folwatia
ot Jeaiciee
L5 CESAMP Hapard Prafile:
Bioaceumutation: 0
Canage W living rnocrtey: 1
Husenn Oral hagard: ¢

Humom Contact hanaed: §
Ragduction of amenites: XXx

9.5 Critleal T ABAFaAtCa
457,37

9.8 Critical Prassure: 420 pela » 34 4 am e 3 53
L

5.7 Specific Grndty: 0.7405 & 207

3.8 Liguid Surteca Tavalon: Cuwmrtly o
vaikaive

8.9 Liguid Water ntectacial Tevsion: Curransly
1A avaksbie

9.10 Vapor [Gas) Specifie Cravity: 3.0 (caic. |

13 Ratho of Specific Meats of Vapor (Gasy
Currently ro1 avaiable

.12 Lawwen Hast of Veporisation: Curventy nat
E

943 Heal of Combintion; 16.355 Bvb o
$.092.4 cakg = 0.7 X 10° ing

3.14 Hewl of Decompasition: Curenty cot
avakibie

315 Heat of Sohmtion: Casnently not avaiiatie
.15 Hexd ol Peiymertation: Mot perinene
4.7 Hest of Fuslon: Data oot avaioiis

B35 Limiting Value! Curently not availibie

9.1% Farid Vipor Prasagrs; Canneraly e
#vaiabic

BOTES
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METHYL TERT-BUTYL ETHER MBE

825
SATURA by
TED LICWHD DENSITY LHIAD MEAT CAPACITY vt ONDUCTIVTRY
LICRAD THERMAL G e
— LIQUID VISCOSTEY
togront Fy Pounds per cubic tool Temparaure .
p -y British therma unit per Tenparature e
deqrees o tdwgraes F1 Beitish thermal yn inch TEnneranre
Par hoursquanm teotF Idegeses F} Contlpoiss
&5 45,220 €
5 [
R y g
& b A
E R 2
N b '
T " .
4 i T
¥ L H
H L
. ¥
b [
v 2 3
T a
. T
o A
& v 3
H A H
L ! !
A L ‘
8 a H
L b 8
£ |1 :
5 i
£
8.24 425
SOUUBKFTY Bt WATER BATURATED YAPQR PRESSURE tiowd -
SATURATER VAPOR DENSITY =
. SDEAL GAS HEAT CARACITY
emparabure
Pouney per 106 pounds. Tenparatura
{dwgrens F} of water {degraes Fy Pounds per aquare inch ’wm" Poumd > P
I ) s per cubic Toot smperatury British
tdagrees F} thermad Ueit per
b 00 ”
-5 13
25 2991 S
& 4871 y u
23 Loim b R
50 .05 o 5
75 G045 k i
100 0.042 by N
123 s.036 H !
T T
¢ L
¥
|4
4 H
o o
T
A
v A
v ¥
" A
' 1
L L
2 I
s B
s L
H
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NAPHTHALENE NTM

CAUTIONARY RESPONSE INFORMATION 4, UK HAZARDS 7. SHIPPING INFORMATION
41 flash Power 19077 QO 17T LC T3 Gradas of Purtty: s, aneie. 39% Puo; op
Comman Synanyms Somt Commas Moteads ooor 43 Frammatie Liemits iy Air: 0 3%+ 3% T ITHF Sngr o 0 H8S-TTHF
x"mﬂ 43 Fle Badingulsning Ayanes: Walee ing, 7.2 Storage Temparstors: Sisvatps
Joldfien and fpaty or 3 n osion arbon AoLOD, O SWRTeCH, ¥ foam 7.3 lveet Aimasphers: Mo raquckreenl
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e YA JOCDE S0 M-COMTNGC DrEITINY Sxkeads 48 Elwctrical Hazads: Mol taSrant 8. HAZARD CLASSIFICATIONS
Eatbrgpish with wabe, Kwn, dry chamical o ciiton Socics. 48 Surming Rare: 4,3 eevmn, 8,1 48 CFR Catagory; Pammonie aoks
Coot #300R8d COREIINTS Saih witel, A3 Adabiatie Flane Tomparsors, Sumsey 212 19 TFA Clean: 4.1
ot avatatia -
CFA fachage ;W
Exposure | ~U-FORMEDCRAD 431 Stonahomebite 4 ta Fuel Rotice 87.1 3 :: ::w
s LA {zas st Peltutant
mhﬁgo: $108 210 Tyon, 8,12 Pioone Temparsiurs: Sy mo B KPP Maaned Clus siflsation:
Ramren Graieased Codeny o s7oan. Funetalin ory Clasarlestion
Fluas sfacion 3rmad wih pheenly of woler. 412 Combustion Mgtz Rate {Rozcmnd to oz Makard |Bhushe e 2
1F N EYES, hoie syeich ooot g fush wath panty of e, Producty 14.6 (cake} Flarmenabittty {Reot 2
£14 Minwrnrm Coygen Qoneastaton for
Water AN TO AJATSC LIFE IH VERY LUMY CONGENTRATIONS, Combastion (MOGCE Mot u;: Sty (Yoo, B
" Foubeg Iz sommine, L8 RFE Rupmriecie Guantityl ST9 francs
haay be U § orinrs wnier iR
Pollution m:” mmum oy S CHEMIGAL REACTNITY G EPA Fotwnes Catequry 3
Py O0WRI of Aiartly waiet ity ks, L1 RTAA Wasls Muhber LT8S
11 Ruacireity with Yamer, saoken LS EPA FWFCA L Tes .
AT 1S A foama i
Gontact wih webr, N crecal raacion
1 irmoded. 9. PHYSICAL & SHEMNCAL
1, CORRECTIVE RESPONSE ACTIONS L CHEMICAL DESIGNATIONS 32 - wtn © . PROPERTIES
Sioo decrame 21 CG Commpatnmry Gromg: 12, Avorrmsic : o
Colacton Systemy. Surt, Qrecge [Rastpe = L3 Suandity Duintng Trasisort: Sk 15 Physicnl Stabe w AT 2 anat § 3iwn Sodd
Clemn ahors e 12 Formata: Came L4 Meybraliting Agents ke Acida wad 33 Molecubir Waght 128,13
Sakewom walariret 3 mw:d.m‘ ) Camablig &t M pmrSemest 23 Waiting Patnt 48 1 s 42477 @ 230°C +
T4 ao‘lt'r::‘:; 1334 {pnowre Amey 7304 14 Fosymerrianas Moy persnars 31
15 CAY Regimiry No.; 31-70-1 L. Inhibiior of Poswrerization: Mol pesire 5,4 Frauming Pt 17047 = 0070 = 153.4%
L& RAERG Culde Moz TR 43 Cotioal Tamper T AT AT 2 4TS w
21 s Trate Q1 : 8§, WATER POLLUTIOR T
bAsEsd A8 Cribes #ressars: 543 smia % 40.0 avn = 4.93
1 Aquads Taatery At
3, HEALTT HAZARDS 150 MO8 Metusday TLatwan wetet LT Spesths Geawty: 1,145 2t 70°C [aokn
1.9 Parsonsl Promcrve EQuipreant ALgrined orgmes vADGE aradine Ul Mt Qoven], SrueTieal 8 mu.ﬂ n-1:~;-rlng ATt il % Lhrod Sormeen :.,m e
Swwty QUOpHIL TRCH APHIRE SOverihl Areiir R J0HO Haser 3ines or Doola, et lﬂ|3mﬂ\mﬂ L3 dprmsicm =
32 Symptoma Fotiowing Eiposane: Vapors or hamus we emialng Lo ere, fowes. ard throed sed mey 51 Welarfom Taxkeityl Currandy mot
Saaw actaches, SIS, MMUSEE, S5, SOl Y Dh STHEORG b Ak radniie A3 Tt Waler triurfaciol Tensiore; Ciarwety
L1 Teaszmant of Exposws: INALATION. reroee o Iresi abr, SKIN GR EYES: Duah owad ey with L1 Mioiogicx Unyges Genusnd {BOOR el gavnbie
of water for a0 w15 10, rberepr cor cxdteng y.cala = o ) 35.5%, & gaya 118 Vapar {Gas) Specifte Gruvity: Mot perirent
Pty
24 TEY-TYWA: 10 poen i Food Chats Condarttrafion Bgtenial: 81% Rafie o SowciBe Hesis pf ¥ apor (Gan
23 TLETEL 1S tam s 1002 -
34 TLV-Coiitng: Mol tsten K5 GESAMP bagaed '::;'""- LIZ Latent Muat of Yapurmgamsn: 148 Bhit s
17 Tomoty by ingasiton: Sage 7, ons e Llne s 1750 mong ::“m:““w“s . 30.7 cavg = 133 X 10% bwg
1.4 Taxkcity by tnhalaban: CuTenty. fob elbie. e Qrms haxardt T N $£.13 Hesl of Combuniien: ~10,720 B0 »
1.3 Chrombe Taskoty: Curvently nol Tvalnce " Comiaci hazard: | =FT87, cavg # ~I80.3 X 10° Iy
3.13 Yapor (Gax} hritand Chae VAT Chuns rRGon Aok e Ceraomal wi fing Kaductton of amenibea: 2 115 Huak of Decomposinor Not gutirors
g corcamtrakons wiscaas, Thi slles i leepacaiy, . 43 Haat af Solaton: Nt semnent
317 Lokt 9¢ Sotkt Sharsclertates: Hot boukt CIn CMma tvers B The 10 Ty Misie. T sien %18 Hamt of B ATIEHNT N reAres
3.12 Gdor Threshetd; Curwsly N Sv st } "r o 1808 .
13 DR Valae: 750 pom ) W17 Mkt of Euslon: =g
T.14 OSMA PEL-TWA: 10 ppm BB Limiing Value: Cumanty fet praite
2,15 OSMA FEL-STEL; Nol bied R 518 feid Vaner Pressurs: Low
3.8 DSHA PEL-Calling: Hot taked, )
147 P AEGL; N lnimd -
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TETRAETHYL LEAD

TEL

CAUTIONARY RESPONSE INFORMATION

Common Synonyms. Oty s Covress. bl gereraly  Fruty puo
Lead mraetnyt eyed red
TEL
Ses inwaier. Polyoras, Remernbie vager o produced.

Evocmt.

Keep ety owary, AWEHD SONTACT WITH LIOUSS AMD WAPTE,

Wieae gigpes, seil.comisined breathing abporatic, and nater Puarsioming ficiaineg gowen).

Tal frm cepartreed

Slay vpwing and Lae waler 3oy It kRoch dov” wapa:
Fiatty local baadn drd pSRirs contr ol agencies.
Prolect yastef inlakes.

Fire POISONOUS GASES ARE PRODUCED IFRE.
Cortaingers oy Sxpiode i fira
Vapod may 8150t tfvnuﬁmmqmoaea

Wen gogose s, sei- . 5 Fubber

(Inchaling gioves).
Comban fires from i ek bartint of prtkeeled ocation,
Fioog discrmne area with watsr.

ook exposed comairers wth watz:,

Extingush with woies, ofy chamicad, 10ars. 7 torbon oxie,

Expuosurg J DAL FORMEDICA AD.

VAPDR

POISONOUS IF IRHALED OR IF SXIN 1S EXPOSED.
ating 10 Syes.

Move K frash 3. .

] has suppen, g il rrpigbon:

H e ashing is cifficull, give axygen

Louo

POISONOUS # SWALLOWED OR IF SKIN 5 EXPOSED.
Wil burm eyes.

Remove cofaminamd cyting and Stoes.

Flugh affecird ansas with plenty of watir,

IF INEYES, hotd eyt ks open and Aash with plersy of watey,

or Mk ard have victin

O MR X0 e vichen wamn

F SWALLOWED and vaaan i CONTBOIOUS, hawe wictim deint watey

bnduce: vomicog.
IF SWALLOWEQD atet victim is Lu:msmoq HAVING CORMA SIONS,

4. FERE HAZARDS
4.3 Flash Poiny. 185 D.C. 200°F .0,

43 Fire Extinguisning Agants: Water Inam,
Oy chemal, of carbon Gigaide

4.4 Firg Extinpuishing Agerms Not {0 Ba
Usad; Kot pessirent

45 Specist Hazards of Tombustion
Products: Toxic gasas am genermed in
Frs.

4.5 Bahavior in Fire: May expooe in fees.

AT Auo ignition Tenperaturs; Decoerpones
abover 230°F

45 Ewrtrval Hamads: Ny partinent
49 Buming Rate: Curently ot availatie

4.30 Adiabatic Flame Temnpevaturs: Curentty
ot avikabke

4.11 Stalchomelsis Al to Foot Aatia: 88,8
foac.}

4,12 Flama Tompuratem: Cusrantly o
#vailable

413 ¢ ion Meler Rato (R =
Produst 190 {cake)

4.14 Minimm Oxvgen Concontration o
Cambustion (MOTCY: Not Estad

7. SHIPPING INFORMATION
7.1 Grades of Purity: Techwieal
7.2 Swotags Tamperaturs: Amenen;
T3 Inort Abmossher: Mo e mEr
T4 Nenting: Pressws-vaciam
7.5 0 Potiution Categoey: Cimsrendy nol auaitetie
7.6 Ship Type: Curerty not avaitstie
7.7 Bargs Mull Tytm: Cumeity not avaiabis

5. CHEMICAL REACTIVITY

6.1 Raacthity with Wamse bo rtaction

52 ity with O Emin: Rt
2nd sorE Purial Couse decmmEton.

53 Stubiifty During Tramaport: Stable betre
230°F. M higrmt Inrgeranges, oy

54 Mautralizing Agents tor Acids ana
Caustics: Not pertinent

3.5 Polyvneration: Mot prtinent

&6 Inhiktoe of Pobymertrathon: Mot perinent

- HAZARD CLASSIFICATIONS
2.1 49 CFR Catsgory: Poiman
37 49 CFR Clanaz 6.1
5.3 4% CFR Pachage Group: 1
8.4 Maring Folmant Yes
B.5 NFPA Hazard Classikeation:

Sategoey Chsslﬁsaeon

Foalth Hazared (Blya)... .

Flamnuabitity Rod),.. 2

babitity Yok} e 3
2.8 EPA Repettable Quentity: 19 pounds
3.7 EPA Polivtion Catagery: A
8.2 RTRA Wasts Numbar: PY10
B8 EPA FWPCA List Yes

Water May e
GIQErous ¥ & arirs wotes wekes,
Poliution mbummmmnm

Noity oonrHOrS OF fearty water ke,

HARMELE. TO AQUATIC LFE i VERY LDW CONCENTRATIONS,

1. CORRECTIVE RESPONSE ACTIONS
SAOD desClRige

. CHEMICAL DESIGRATIONS

2% TG Compatidliy Geoup: Mot ksted.
ColeQion Systers: Pup 22 Formum: PHCaa
Do 11 ban

Z4 DOT 1O Ko 5649
25 CAS Ragistry New:

23 IMCHUN Designution: 6. 111645

28-00-2

8 N»\EHG Guloa No.: TH

51553

Trade Cu 4

3, HEALTH HAZARDS

3.1 Pwrsonasl Protective £ quepma: Organic vapor type canisisr faco mask for Jhort geviads: 27 bes
DIErE-COIN,

type tor Dger peiiods. reo;

FOVRS: pUBCtve DOOQIRS OF tate shhekt:
maﬁgmmmmm«ms

12 % in unnany
mm«wmummm«na.m.
confese with sopan e

33 Tmmuf&zm Remnvmmwmnw
INGESTION: inducs

oupi ol ead H 3 large degree of
Aedivem,

absoepion
o ang atath. Do mot

rchte iy

Phyattan
induce vorntey, SKIN: mM-ﬂmhmmmwﬂumwM

distilate folcweed iy SO X watey .
34 TLVTWA 0.1 rpim

1.5 TLV-STEL: Mot igwed.

LB TLV-Coing: Not lnted.

37 Teuicity by ingastion; Oral rat 1D, = 17 morky
18 Taxkcity Sy inhalation; Curealy nof svaiiobe,
33 Chioeic Toulcity: LEad mouboing

110 Yaper (Gax) leritant Charactarixtios: meuammmwnmswmﬂ

system il mserlnmhmmm The efiect is dempovary.
A4 Ligasiad Soﬁd hy Connes
el ¥ bums on nng
342 Ddor Thhshuid: Cﬂmﬂr fod avaikabin
143 10LH Vahw: 40 1y Pn?
314 OSHA PELTWA: 0075 myns
315 DSHA PEL-STEL: Not Isted.
L1 Q5HA PEL-Cailing: Mot tsiod
11T EPA AEGL: Mot Saed

wag of the skon o) byst-degres e on shont

6. WATER POLLUTION
6.1 Aqualic Tagiciy:
026 V36 rebagiW TwFrash watet
5.2 Watmtiow Toxichy: Cumently not
Aitabie

§.3 Bigiogical Oygen u--mm

Lanmerty not avaigte
§.4 Food Chain Congastration Potentiak
Currmenly not avaianie

4.5 GESAMP Hazarg Profite:
Blosgcumulation; »
Damage 44 fiving resauresrs: 4
Human Orsl hatard: 3
Munan Contagt hazard: &
Ratuction of amentties: XXX

. PHYSICAL & CHEMIC AL
PROPERTIES

8.1 Phyﬁwsuhl!‘l!‘taw‘lam:m
232 Makecoiar Weight: 32,44

23 Bolling Poist 2t 1 awn: Oncomposes

9.4 Fraszing Point -215F =-TTC = 25K
.5 Mul'l’mpnm-:lb!nm

4.8 Critical Preasuen: Kot pertredy

4.7 Spacific Gravity: 1 603 91 29°C (hued)

®8 Liquis Surtece Tansien: 285 dyrmsicm =
D045 Nm e {01 25°C

2.9 Ligpuld Waler Interiacial T, mm{gn}t@
dypwsiom s 804 Nem 31 20°C

9.10 Vaper (Gas) Spacific Gravity: Maj pectinent

3,11 Ratio of Specific Heaty of Vepor (Sasz):
Mot pertirent

$a2 uutmuv.mmmm

913 Hast of Combustion: fast} +7 870 Bk =
4,380 cavp 2 183 X 100 Sy

9.4 Heat of Dasompositon: Mot pernent

.15 Maat of Solution; kot pertirmnt

4.16 Hem of Polymanization: Mot prsiEnent

$£17 Huxe of Faaion: CaresBy o pvaitible

313 Limnding Yakoe: Curtenty not avitabe

9.5% Reid Vapor Pressews: Cuarrg vay 1ol
Svakabie

NOTES
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TETRAETHYL LEAD TEL

230 a2 322 421
SATURATED $.1QUID DENSITY LUID HEAT CAPACTTY QU THERMAL CONBUCTIVITY LD VISCOSITY
Tumperanary Pounds per ctibie foot Temparaturo Britiah tharmal und. per Fenparatare British hermal unit inch Tamparature Contipaisg
{degrees F) {degiees F) DOUNETF {degrews F} et Rour-aGuare footF {degreas F}
&8 102.400 s .57 N
i 163,200 5 0597 o » gg
0 103.09¢ s 0,537 7 » 118
52 102800 56 a.597 = ' 1175
I 162,798 s 0537 # 3 1153
56 107,598 o 2,587 E s 11
33 102,500 52 n.537 R 45 Pt
80 102.299 44 6.597 T a2 1.088
52 1200 5 05 ) 4 128
84 1aL000 £ 0507 N 48 toea
58 101.900 I 0.597 [ Az L
88 101,700 2 1397 N s 1.418
ma 104,503 14 o597 T 52 aner
72 154,400 78 0.537 54 4874
T2 01,399 72 o397 6 e
76 104,098 e 0557 51 tsat
7 101,000 a2 2,557 P nu%a
a6 108793 34 8387 43 2308
a2 100,108 2 567 & d.a2
v 100,500 3 o.387 6 aar?
85 00,408 56 wseT 88 o8z
a2 100.290 a2 0.597 b 9.847
73 0,093 84 0,547 n [X+E]
% 328 5 e T4 nats
54 va78e 32 0397 s 408
2% s9.829 1 2.38T 75 0793
9.28 378 926 237
SOLUBILITY N WATER SATURATER VAPOR PRESSURE SATURATED VAPOR DENSITY IOBAL GAS HEAT CAPRCITY
Temperatirs Feenpweature P f Tampurature . Tumparanin : .
{dwgrees F) B ideginas F) s o scuare inch thegenas F} Founds per cubic faot (degres F Btinh thearaad ek pet
3 W (X s 600000 H
N @ aom a0 o080 o
Y 45 naz « 0,000 T
G P 0.002 5 0,00001
L 58 0.003 55 1000 P
u 46 2.003 a0 £, 08001 ®
B [ 004 a3 000002 R
L 10 5,005 70 samm T
£ o a7 75 n.00001 1
oo o.00n 5o 900003 M
a5 P 13 2.00004 E
S0 I a0 ©.0000S B
25 0.015 s B.AME ¥
00 2ot e D.00007
105 [¥:2) 105 a0y
e wmr it} 060050
113 [ Xivrg 15 400012
120 8.039 128 B.00015
125 0.047 125 Loo01?
130 0654 130 5.20021
128 Fyen 153 oooe2e
1% ©.078 140 %4009
15 vos 145 rosoM
150 1110 15 0.0s03a
155 R P, ] 55 0045
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TOLUENE

TOouU-

CAUTIONARY RESPONSE INFORMATION

Lomrmon Synomgms ‘Watery tosc Cocress Prazmart odor
Madvioanzne

Mo vpiberint

Tobugd Fuats oA water, Fprrrate, MEIRG TI0F 13 TG ES

Koo HCTA0 Dy,

Shut O ricon asouD ard Sad e oocarimart

Sty sageairnd 200 LA ke SONY 10 7 HANGH 0w wnELs,
Powipa) GO wadh R 3G v RITF

Nobly 'Goa Pl arttl PoRSGn Sur kel sgeisrd,

3. FIRE HAZARDS

4,1 Flash Paing: S87F Q.C. 40F C.O

43 Flmemnabie Lmits in &t L 21015

43 Flen Exdnguiaiieg Agentr Taiton
U Q¢ 3 el A Wl Beeg,
crdiracy [nam for g fea.

4.4 Fre Exanguishing Ageats Nol ke Ba
Uect, Watne syimy Um repfeciive

43 Jewtial Hacards of Combuzson
Procucia: Mot sertnwd

7. SHIPPING INEDAMATION

7.1 Graces of Purty: Resaech, reacaet, retealion.
#5594 » T nouena cortaire B4 = R, w
3% myiona 3nd AP aroats of fenaes
ForeroTeas

1.3 inart Amosshena: Mo rpirmerarn
Tid Venting: Oven s artesiern o trosurs-
RO

1.3 1MO Fallurwn Satogory: T
1.3 3hip Type: 3

T.T. Barge Bl Typat Sunordy not avaliatie

A8 Behavior in Fire: Vano 1 naavier 2ia
PG R TI. 2ir ) ey Aravat 3 gl -
. THIBICE 1 3 st of iridin an Baen
Fire FLAMMAR . hacx,
w”"“ﬁ";"""m‘ [% g RTETERUN NE— .t
epc Y ST ] 171 3ot AP DMy,
Ak QOIS AN AAICONLRMN FORNG AGCA RN 48 Bletticol Mazsrds Clex §, Grous O
Entpal wEn Ory Chaeicat, ISm, oF Sortnot ciiizein, 43 Burvkhg Raiel 5.7 mwvimin
V¥ Dt oy Da ireltacTiv on firg, 4,55 Adabone Fiama Temvpariurg Sutons
T #30038C SONEDFTIE 00 oy ot gegdabiy
L1t 3 2a ko Fst ROBGC $2.8
Exposure | Sk FORMEDICA, na pingy
413 Flarme Tomparnosen; Curmonoy e
:runﬂ;hq— o0 2 throok, et
1 Avaemd. i Catima b, vOTIHING, HaBERL, GRS, 413 Mo [€ L
Ul breelhing, OF 0SS Of COMICIOUNAESL, Froductt 11,5 (G}
Sacren  fre g, 4.4 Minrirasm Orpgan Sonceniraion fr
 Drwaie Rk sipppedd. e MTheiel rapvaton, ot $8 0 (MOCE My s B.3%
1 Lrwh g OFACLA_ Give Guygen.
1,
uoue CHEMICAL REACTIVITY
?munl‘:lulm - 11 Anacthvsty wils Water: Mo maction
T T, “mmﬂﬂﬂ Senuhendnshivran, .
aetyes COnCMTinRNG CONYAG I Showa. 52 - . Cartraan bl
Fagh alfacim) sewna wiy parwy of water.
oF the FYES, hoit eywice opmn s Mzalt sty Dy oF st 2.3 Jtasanvy During Tranaport; St
1F WA LOWED ard ot i TORSOICUS, Mnes vICHm Wi wator A4 Mautraitzing Agemis h Acids and
o ia, Coustios! Mot pertomnd
O MOT HOUCE VOMITING. 5.3 Potnertiafion: Nol prcirert
L8 Immbrae of Polyrwrrratoen: Not
Water Srguecin 10 JGmDS Ha it gk corarereans. -
Frghng by sburredes.
Poilution Mury Do OmrgETRT it ariars water ks, & . WATER pOLLUTION
NGy loCat hatr: B i offic s,
NoWhy GoEreIons of raRTy were oeies, 41 -hguaic Toshaly:

4, MAZARD CLASSIFICATIONS

2.9, 59 TAR Cokegter: Pammatie bpia

82 £ CFR Claser }

&3 4% CFR Pigioge Groug:

5.4 Marine Folluast ky

8. MFPA Maaand Claasif iagon:

Catngony trianatfcndon

F o Haeard [Bizel 2
Frourensobity (Ra) s, 3
Instanbity {¥ ehow),. G

L9 TPA Ramortants Guantsty: 1000 pourdn

AT EPA Fatuties Cangery: ©

L& RCAA Wasls Mumber: LT

L3 EFASWPCA List Ty

1. CORRECITYE RESPONSE ACTIONS . L CHEMICAL DESKGNATIONS
Stop: dacrange 21 O Companisty Groun: 12: Avorrats
PO
Colncton Sysiame: Sum 12 Fom e
Chmevcm and Physics Trasument: Bum T1 /LN OvalgnaBor: 3.212%¢
Claan grore e 2400710 Ma.: 1294
Sasage =siacknet 13 CAS Requary o 108-88.3
L8  NAERD Guide He; 120
27 Stmtard Incuscial Fraae Ciassicasen:
stn

3, HEALTH HAZARDS

L1 Parsorsl Srolctivs Souipermnt A-sugoied meai, gocomes of Lace shemd, pealic o,

12 Sympiorrm Falowing Eagraure Yamrs UHe sy anet wpis Neh Graery TG Sk e QI
Peadacha, Brasihasi, MESIIHory Sresl. Liud e syas 300 Souees Jrrng of aon i
ANPICIVSD, EBLENE CRRIGTWE], DIODHY, Calrels, 4 rAgily DRSSO RATOnNeTy sonTe.
INpERied Saused wRNY, SROING, derthma, Sepressed respaton

1.7 Trasdment of Expesurs IMAALATICRM: oo I Fesn awe, ghre arificim rescvreisn s amy ey
rewed, cad & Socar. INGESTION dn NGT induce vorang cal 2 docior, EYES. flush with water
Tor a mani 1 dn 3NN wipm i, wash s soag znd water,

Ld TLWTWAD 50 trwn

13 TLV-STEL: Mot htad.
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ATTACHMENT B

HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT

HASP / Investigntion Plan
The Hartford Working Group / Hartford, 1llinois
13-03095_11ha004/1/20/20047 KDC/BRS



QClayton

CAGWF SERVICES

Health and Safety Plan Acknowledgement

1 have reviewed the Health and Safety Plan (HASP) for the Investigation Plan project in
Hartford lllincis. 1 agree to abide by the safety requirements described in the HASP.

printed name signature date
printed pame signature date
printed name signature date
printed name signature date
printed name signature date
printed name signature date
printed name signature date
printed name signature date
printed name signature date
printed name | ;ignature date
printed name signature date
printed name signature date

HASP / Investigation Plan
The Hartford Working Group / Hartford. llinois
15.03095_1 1ha004/1/20/2004/ KDU/BRS
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CROUF SERVICES

ATTACHMENT C

ACCIDENT/INJURY REPORT FORM

HASP / Investimtion Plan
The Hartford Working Group / Hartford, #hinois
1503095 _11ha004/1/20/2004/ KDC/BRS



CLAYTON GROUP SERVICES @Claytori’
ACCIDENT / INJURY REPORT T e

CROU? SERVICES

FINJURIED: 2. 88N 4, SEX: 15. DATE of ACCIDENT:
3. DOB: Owm [OF
f SUPERVISOR: 7.JOB TiTLE: 8. DUTIES AT TIME OF ACCIDENT:
10, LENGTH of EMPLOYMENT: 11. EXPERIENCE W/ DUTIES:
D <1mo. B & mos. ta 5 yrs. E <1 mo. D 6 mos. o5 s,
Ej 1-5mos. m>5yrs. m 1 -5 maos. D >3 yrs.

RE of INJURY:

of BODY INJURIED:

4. NAMES / AFFILLATIONS of OTHERS INJURIED:

Z and ADDRESS of PHYSICIAN: 18. TIME of INJURY:; |17, SEVERITY of INJURY:
m Fatality
am ryeMm E:] Lost Workdays - days away from work
7 vLost workdays - days of restricted duty
E and ADDRESS of HOSPITAL: [ Medical Treatment
[:] First Aid
i::i Other. specify
CIFIC LOCATION of ACCIDENT: 20. PHASE of WORKDAY at TIME of INJURY:
{:} Curing rest period m Arrivingfleaving Work
E} During meal peried G Performing Jobt Duties
D Waorking guertime . D Other

JCRIBE HOW the ACCIDENT OCCURRED:

CIDENT SEQUENCE: Describe in reverse order of scourrenge of evenls preceding the imjury of accidenl. Starting with the injury and maoving backward in time, reconstruct
ihe sequence of events hat led 1o the injury.

¥ Event:

ident Event:

ceding above event:

iceding above event:

34114/97
ceidt.Frm

Page 1 Accident_Injury_Report_Form xis
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GROUF SERVICES

ATTACHMENT D

DIRECTIONS/MAP - ROUTE TO HOSPITAL

HASP / Investigation Plan
The Hartford Working Group / Harttord, linois
15-03005_11ha004/1/20/2004/ KDC/BRS



201 E Hawthorne St, Hartford, IL 62048 to 1 Memorial Dr, Alton, IL 62002

7.9 miles; 15 minutes

= Gordon F Moore
tag AT C;qg_argumty Park

" Powder ‘Miff R

Rosewood
- Heights_

Robbms Rdoooen

ami 4.5 1 15
€ 1988.2002 Microsoft Corp. angtar its suppliers. Al rights reserved. hHp:/www.microsoll comisireets i
it 2001 by Geographic Data Technology, Inc. Al rights reserved. © 2001 Navigation Technologies. All nghts resarved,

This cala incluces information tzken with permission fom Page
authorities @ Mer Majesty the Queen in Right of Canada.



0.0mi 4 Depart 201 £ Hawthorne S, Hartford, IL 62048 on (E} Hawthorme St (West) for 0.4 mi
0.4 mi  Bear RIGHT (North-West) onto Local road(s) for 78 yds
0.4mi Bear RIGHT (North) onto SR-3 for 1.8 mi

22mi  Bear LEFT (West) onto Local road(s) for 0.2 mi

24 mi Bear LEFT (West) onto SR-143 [Berm Hwy] for 4.0 mi
6.3 mi Turn RIGHT (East) onto Broadway Con for 0.2 mi

6.6 mi  Turn RIGHT (East) onto E Broadway St for 0.2 mi
6.8mi  Turn LEFT (North) onto Pearl St for 0.5 mi

7.3mi  Turn RIGHT (North-East) onto Brown St for 0.5 mi
7.7mi Turn LEFT (North) onto Rock Springs Dr for 0.2 mi
79mi @ Arrive 1 Memorial Dr, Alton, IL 52002

£ 2 £ £ 2 = = £ 5 S 5

Route Summary

ourney cost $0.50

3 distance 7.9 miles
Jration 15 minutes
3 time 15 minutes
; flight distance between all stops 6.0 miles

Route Segment Details

To Method Distance
Hawthorne St,... 11 Memorial Dr, Alton,... | Quickest

Driving Time

7.9 miles 15 minutes
Distance by State/Province
Province Distance Briving Time
7.9 miles 15 minutes

B 1988-20072 Microsolt Corp. andior its suppliers, Al nghts reserved. it Hwaw. MEr0S ol Comistreels
M 2001 by Geographic Data Technoiogy, Inc. Ail nghts reserved. & 2001 Mavigalion Technoiogies. Al nghls reserved. This datz inciudes information aken with permission from Page
authorities © Her Majesty the Queen in Righ! of Canada.
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